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$)5�:$ 86$,'�%XUHDX�IRU�$IULFD��:HVW�$IULFD�2IILFH$,' $JHQF\�IRU�,QWHUQDWLRQDO�'HYHORSPHQW&, &{WH�G¶,YRLUH&35 &RQWUDFHSWLYH�3UHYDOHQFH�5DWH&56 &UHGLWRU�5HSRUWLQJ�6\VWHP&<3 &RXSOH�\HDUV�RI�SURWHFWLRQ'$& 'HYHORSPHQW�DVVLVWDQFH�FRXQWULHV'+6 'HPRJUDSKLF�DQG�+HDOWK�6XUYH\)+$ )DPLO\�+HDOWK�DQG�$,'6��:HVW�$IULFD�UHJLRQDO�KHDOWK�SURMHFW��6)36�*', *HQGHU�GHYHORSPHQW�LQGH[+<*($ &DELQHW�G¶pWXGHV��'DNDU��6HQHJDO��,GULVVD�'LRS��GLUHFWHXU�,8' ,QWUDXWHULQH�GHYLFH-6, -RKQ�6QRZ��,QFRUSRUDWHG.I: .UHGLWDQVWDOW�I&U�:LHGHUDXIEDX��*HUPDQ�GHYHORSPHQW�EDQN�2'$ 2IILFLDO�'HYHORSPHQW�$VVLVWDQFH2(&' 2UJDQL]DWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�IRU�'HYHORSPHQW2<% 2SHUDWLQJ�<HDU�%XGJHW3+1 3RSXODWLRQ��+HDOWK�DQG�1XWULWLRQ36, 3RSXODWLRQ�6HUYLFHV�,QWHUQDWLRQDO5('62 5HJLRQDO�'HYHORSPHQW�6HUYLFHV�2IILFH�6)36 6DQWp�)DPLOLDOH�HW�3UpYHQWLRQ�GX�6,'$��)+$�LQ�(QJOLVK�81'3 8QLWHG�1DWLRQV�'HYHORSPHQW�3URJUDP81)3$ 8QLWHG�1DWLRQV�)XQG�IRU�3RSXODWLRQ�$FWLYLWLHV86$,' 8QLWHG�6WDWHV�$JHQF\�IRU�,QWHUQDWLRQDO�'HYHORSPHQW
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7KLV�VWXG\�EHJDQ�LQ�WKH�HDUO\�PRQWKV�RI������DV�D�PRGHVW��UDSLG�FRVW�HIIHFWLYHQHVV�VWXG\�RI�WKH�86$,'�)DPLO\� +HDOWK� DQG� $,'6� 3UHYHQWLRQ� �)+$�� UHJLRQDO� SURJUDP� LQ� $ELGMDQ� DQG� LWV�FRQVRUWLXP� RI� 8�6�� DQG� $IULFDQ� SDUWQHUV�� 6DQWp� )DPLOLDOH� HW� 3UpYHQWLRQ� GX� 6,'$� �6)36����5HYLHZV�E\�86$,'�RI�SUHOLPLQDU\�ILQGLQJV�SURPSWHG�UHTXHVWV�IRU�ODUJHU�GDWDEDVH�GHYHORSPHQW�DQG� DQDO\VHV� DQG� H[WHQGHG� WKH� ZRUN� RYHU� HLJKWHHQ� PRQWKV�� � 7KH� SUHVHQW� SURGXFW� DQG�FRQFOXVLRQV��WKRXJK� VROHO\� WKH� UHVSRQVLELOLW\� RI� WKH� DXWKRUV��GHSHQGHG� KHDYLO\� RQ� DVVLVWDQFH�IURP�FROOHDJXHV�DW�86$,'��86$,'�FRQWUDFWRUV��GHYHORSPHQW�JURXSV�LQ�$IULFD��DQG�PXOWLODWHUDO�RUJDQL]DWLRQV�LQ�3DULV��1HZ�<RUN��DQG�WKH�1HWKHUODQGV���
86$,'¶V� %XUHDX� IRU� $IULFD�� :HVW� $IULFD� 2IILFH� �$)5�:$�� DFWLYHO\� IDFLOLWDWHG� WKLV� VWXG\��RUJDQL]HG�WKUHH�EULHILQJV��DQG�HQFRXUDJHG�WKH�WKRURXJK�DSSURDFK�WKDW�XQIROGHG²VSHFLDO�WKDQNV�WR� *HRUJH� 7KRPSVRQ�� +DUU\� /LJKWIRRW�� DQG� 5RG�.LWH�� � �$)5¶V�'HYHORSPHQW� 3ODQQLQJ�2IILFH�IDFLOLWDWHG� DFFHVV� WR� HVVHQWLDO� KLVWRULFDO� SURJUDP� DQG� EXGJHW� LQIRUPDWLRQ²WKDQNV� WR� 7KRPDV�:LOOLDPV��3DXO�.QHSS��DQG�+DUU\�'RUFXV���$FFHVV�WR�$)5�SHUVRQQHO�DQG�DGPLQLVWUDWLYH�UHFRUGV�ZDV�PDGH�SRVVLEOH�E\�$)5�$06²WKDQNV� WR�0HUOH�0XNDL�DQG�-RKQ�:LQILHOG²DQG�E\�0�%²WKDQNV� WR�6WHSKHQ�0DOLQRZVNL�� �2WKHUV�SURYLGHG�YDOXDEOH�FULWLTXHV�DQG�VXJJHVWLRQV�DQG�KHOSHG�YDOLGDWH�H[SHQGLWXUH�PHWKRGRORJLHV²WKDQNV�WR�-RKQ�5LFKWHU��0�%�5HVRXUFH�$QDO\VLV��IRU�YLHZV�RQ� IXQGLQJ� SLSHOLQHV� DQG� DWWULEXWLRQ�� DQG� WR� .KDGLMDW� 0RMLGL�� +RSH� 6XNLQ�� DQG� 6XEKL� 0HGKL��$)5�6'�� IRU� LQVLVWLQJ� WKDW� ZH� LQFOXGH� ³2WKHU� 'RQRUV�´� DQG� WR� 6FRWW� 5DGORII�� 6DUD� 3DFTXH�0DUJROLV��0DUN� 5LOOLQJ�� DQG� RWKHU� *OREDO� %XUHDX�� 3RSXODWLRQ�� +HDOWK� DQG� 1XWULWLRQ� �*�3+1��VWDII� IRU� IDFLOLWDWLQJ� GDWD� UHWULHYDO� DQG� SHUVSHFWLYHV� RQ� PHDVXUHV� RI� SUHYDOHQFH� RI� XVH� RI�FRQWUDFHSWLRQ� DQG� UHODWHG� LVVXHV�� � 7KDQNV� DOVR� WR� %DUEDUD� 6RZ� �86$,'�6HQHJDO�� DQG� -XGLWK�5REE�0F&RUG� DQG� *HRUJH� 7DFNLH� �86$,'�)+$�$ELGMDQ�� IRU� FRQWH[WXDO� LQIRUPDWLRQ�� � � 7KLV�VWXG\��DQG�SHUKDSV� WKH�)+$�SURJUDP�LWVHOI��H[LVW� LQ�JUHDW�PHDVXUH�GXH�WR� WKH�SDVVLRQDWH�YLVLRQ�DQG� OHDGHUVKLS� RI� 6RXOH\PDQH�%DUU\�� ILUVW�86$,'�)+$�6HQLRU�$GYLVRU� DQG�3URJUDP�0DQDJHU��QRZ�7HDP�/HDGHU��-RKQV�+RSNLQV�8QLYHUVLW\�&&3�',6+�.DPSDOD����
-RKQ� 6QRZ�� ,QF�� SURYLGHG� FHQWUDO� GDWD� IURP� ZKLFK� HVWLPDWHV� RI� *OREDO� H[SHQGLWXUHV� IRU�SRSXODWLRQ� DQG� IDPLO\� SODQQLQJ� DFWLYLWLHV� DQG� FRPPRGLWLHV� ZHUH� GHYHORSHG²WKDQNV� WR� /HVOLH�5RFN��/RLV�7RGKXQWHU��(GZDUG�:LOVRQ��DQG�*DU\�6WHHOH���7KH�)XWXUHV�*URXS��,QF��SURYLGHG�HDUO\�HVWLPDWHV� IURP� WKHLU� ORQJLWXGLQDO� VWXG\� RI� QDWLRQDO� IDPLO\� SODQQLQJ� SURJUDP� HIIRUW²WKDQNV� WR�-RKQ�5RVV���7KH�2UJDQL]DWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�IRU�'HYHORSPHQW��2(&'��LQ�3DULV�DQG�:DVKLQJWRQ�� '&� SURYLGHG� WKHLU� ODUJH� RYHUVHDV� GHYHORSPHQW� DVVLVWDQFH� SURMHFW� GDWDEDVH� DQG�DVVLVWHG� LQ� LWV� XVH� DQG� LQWHUSUHWDWLRQ²PDQ\� WKDQNV� WR� -HDQ�/RXLV�*UROOHDX� DQG� -RDFKLP�'ROO���0DFUR�� ,QF�� KHOSHG� DVVXUH� VWDQGDUGL]HG� HVWLPDWHV� RI� SUHYDOHQFH� RI� XVH� RI�PRGHUQ�PHWKRGV� RI�FRQWUDFHSWLRQ�RYHU� WKH�SDVW� WZHQW\�\HDUV²WKDQNV� WR�0RKDPHG�$\DG��1RXUHGGLQH�$EGHUUDKLP��DQG�*RUD�0ERXS��WKH�2IILFH�RI�3RSXODWLRQ�5HVHDUFK��3ULQFHWRQ�8QLYHUVLW\�DVVLVWHG�LQ�UHWULHYLQJ�:RUOG�)HUWLOLW\�6XUYH\�GDWD�IURP�WKH�����¶V²WKDQNV�WR�&KDUOHV�:HVWRII���7KDQNV�DOVR�WR�81'3�DQG�81)3$� FROOHDJXHV�ZKR� SURYLGHG� GDWD� RQ� IDPLO\� SODQQLQJ� H[SHQGLWXUHV�� HVSHFLDOO\�0DUMD�([WHUFDWH��(YHO\QH�5XNXQGR��DQG�9LFWRU�*DLJEH�7RJEH�
7KH�DXWKRUV�DOVR�DFNQRZOHGJH�WKH�IROORZLQJ�SHRSOH�ZKR�DVVLVWHG�LQ�REWDLQLQJ�GDWD��LQWHUSUHWLQJ�ILQGLQJV�� DQG� SURYLGLQJ� VXJJHVWLRQV�� %HOJDVLPH� 'UDPH�� $VVRFLDWLRQ� 6HQHJDODLVH� %LHQ� (WUH�)DPLOLDOH�� 6HQHJDO��0DPDGRX�'LFNR��0�'��&HQWUH� GH� O¶(WXGHV� GH� OD� )DPLOOH�$IULFDLQH��7RJR��
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6LQFH� LQFHSWLRQ� ��� \HDUV� DJR��86$,'�KDV� H[SHQGHG�DERXW�86������PLOOLRQ� LQ�SRSXODWLRQ� DQG�IDPLO\�SODQQLQJ�DVVLVWDQFH�LQ�:HVW�$IULFD��RI�ZKLFK�DERXW������PLOOLRQ�ZDV�VSHQW�RYHU�WKH�SDVW�GHFDGH� 2WKHU� GRQRUV� EHJDQ� LQYHVWLQJ� VXEVWDQWLDOO\� LQ� WKLV� VXE�VHFWRU� LQ� WKH� ODWH� ����V��PRUH�WKDQ������PLOOLRQ�RYHU�WKH�GHFDGH���&RPSDUDWLYH�VXUYH\V�VKRZ�WKDW�:HVW�$IULFD��ZLWK�DERXW�����PLOOLRQ�LQKDELWDQWV��KDV�WKH�ORZHVW�OHYHOV�RI�XVH�RI�FRQWUDFHSWLRQ�RI�DQ\�ODUJH�UHJLRQ�LQ�WKH�ZRUOG���7KH�VXE�UHJLRQ�KDV�EHFRPH�WKH�IRFXV�RI�HIIRUWV�WR�H[SDQG�DFFHVV�WR�PRGHUQ�PHWKRGV�WR�KHOS�VORZ�YHU\� UDSLG� SRSXODWLRQ� JURZWK� DQG� UHGXFH� KLJK� UHSURGXFWLYH�PRUELGLW\� DQG�PRUWDOLW\�� �7R� GDWH��OLWWOH� DQDO\VLV� KDV� H[DPLQHG� WKH� DVVRFLDWLRQ�EHWZHHQ� LQYHVWPHQW� H[SHQGLWXUH� DQG�SUHYDOHQFH�RI�XVH���7KLV�VWXG\�VKRZV�WKDW�LQ�HLJKW�FRXQWULHV��DERXW�����PLOOLRQ�LQKDELWDQWV��FKRVHQ�IRU�LQWHQVLYH�DQDO\VLV�� OHYHOV� RI� XVH� DUH� ULVLQJ� UDSLGO\� LQ� UHFHQW� \HDUV� DQG� WKDW� OHYHOV� RI�86$,'� LQYHVWPHQW�DSSHDU� WR� EH� VWURQJO\� DVVRFLDWHG� ZLWK� WKH� LQFUHDVHG� OHYHOV� RI� XVH�� � ,W� DOVR� HVWLPDWHV� SUREDEOH�LPSDFWV�RQ�XVH�RI�PRGHUQ�FRQWUDFHSWLRQ�RI�D�³QDWXUDO�H[SHULPHQW´�EHJXQ�E\�86$,'�LQ������DV�D�YDULDWLRQ�RQ�LWV�WUDGLWLRQDO�SURJUDP�GHVLJQ�DQG�PDQDJHPHQW�
'XULQJ� WKH� HDUO\� WR� PLG�����
V� PDQ\� 86$,'�PLVVLRQV� ZHUH� FORVHG�� VHYHUDO� LQ� :HVW� $IULFD���,QVWHDG�RI�HQGLQJ�GHFDGHV�RI�8�6��VXSSRUW�WR�IDPLO\�SODQQLQJ�DQG�UHSURGXFWLYH�KHDOWK��KRZHYHU��DQ� DSSURDFK�ZDV� FUHDWHG� XQGHU�ZKLFK�%XUNLQD�)DVR��&DPHURRQ��&{WH�G
,YRLUH�� DQG�7RJR�ZHUH�VHUYHG�E\�D�FRQVRUWLXP�WHDP�RI�FRQWUDFWRUV�HPSOR\LQJ�SUHGRPLQDQWO\�$IULFDQ�RUJDQL]DWLRQV�DQG�ZRUNLQJ� IURP� D� FRPPRQ� EDVH� LQ� $ELGMDQ�� � 7KH� FRQVRUWLXP� EHFDPH� MRLQWO\� UHVSRQVLEOH IRU�SODQQLQJ�� LPSOHPHQWLQJ�� DQG� HYDOXDWLQJ� VHUYLFHV� LQ� WKH� UHODWHG� ILHOGV� RI� IDPLO\� SODQQLQJ��SUHYHQWLRQ� DQG� FRQWURO� RI� VH[XDOO\� WUDQVPLWWHG� LQIHFWLRQV�� DQG� VHOHFWHG� LQIDQW� DQG� FKLOG� DQG�PDWHUQDO�VXUYLYDO�LQWHUYHQWLRQV� 7KLV�QHZ�VWUDWHJ\�ZDV�GHYLVHG�DV�D WUDQVLWLRQ�WR�IXOO�VXSSRUW�E\�RWKHU�GRQRUV�� EXW� SURJUDP�HYDOXDWLRQV� LQ������VKRZHG� WKDW� WKH�DSSURDFK�ZDV�ZRUNLQJ�VR�ZHOO�WKDW�LW�ZDV�H[WHQGHG�DQG�OHVVRQV�DUH�EHLQJ�DVVHVVHG��RI�ZKLFK�WKLV�VWXG\�LV�D�SDUW�
7KLV� VWXG\� HYDOXDWHV� WKH� )+$� SURJUDP� WKURXJK� DQ ³LQWHUUXSWHG� WLPH� VHULHV´� GHVLJQ� ZLWK�FRPSDULVRQ� VLWHV�� � 7KH� HYROXWLRQ� LQ� WKH� IRXU� VWXG\� FRXQWULHV� �ERWK� EHIRUH� DQG� DIWHU� PLVVLRQ�FORVXUH�� LV� FRPSDUHG� ZLWK� WKH� SDWWHUQ� LQ� IRXU� FRXQWULHV� LQ� ZKLFK� PLVVLRQ�EDVHG� SURJUDPV�FRQWLQXHG� RYHU� WKH� ����V� �� *KDQD��*XLQHD��0DOL�� DQG�6HQHJDO� 3UHYDOHQFH� RI� XVH� RI�PRGHUQ�PHWKRGV� RI� FRQWUDFHSWLRQ� �DOVR� WHUPHG� µPRGHUQ� FRQWUDFHSWLRQ� SUHYDOHQFH� UDWHV¶��&35�� DQG�
FRXSOH�\HDUV� SURWHFWLRQ
� DUH� WKH� NH\� LQGLFDWRUV� �GHSHQGHQW� YDULDEOHV�� VWXGLHG� LQ� UHODWLRQ� WR�LQGHSHQGHQW� YDULDEOHV�� ���� 86$,'� VWUDWHJ\� �µUHJLRQDO¶� RU� µPLVVLRQ¶��� ���� IXQGLQJ� OHYHOV�� ����FRXQWU\�FKDUDFWHULVWLFV��DQG�����\HDU���7KH�UHODWLRQVKLSV�DUH�SUHVHQWHG�DV�86$,'�DQG�RWKHU�GRQRU�LQYHVWPHQWV� SHU� ZRPDQ�SURWHFWHG�\HDU�� DQG� DV� UHJUHVVLRQ� FRHIILFLHQWV� IRU� WKH� UHODWLRQVKLS�EHWZHHQ�GHSHQGHQW�DQG�LQGHSHQGHQW�YDULDEOHV�
7KH�VXE�UHJLRQDO��$IULFDQ�OHG�DSSURDFK�H[KLELWV�VXSHULRU�SHUIRUPDQFH�SHU�GROODU�LQYHVWHG��EDVHG�RQ� ERWK� GHVFULSWLYH� DQG� UHJUHVVLRQ� WHFKQLTXHV� :KLOH� &35� LQFUHDVHG� DW� URXJKO\� WKH� VDPH�H[SRQHQWLDO�OHYHOV��WKH�DYHUDJH�FRVW�SHU�ZRPDQ�SURWHFWHG�\HDU�RYHU�WKH�VWXG\�SHULRG�ZDV��������IRU� WKH�PLVVLRQ�EDVHG� FRXQWULHV� DQG� � ������� LQ� WKH� VWXG\� JURXS�� QHDUO\� D� �� �� �� UDWLR� )XUWKHU��UHJUHVVLRQ� UHVXOWV� VXJJHVW� WKDW�����PLOOLRQ�PRUH�ZRXOG�KDYH�EHHQ� UHTXLUHG� IURP������ WKURXJK������WR�DFKLHYH�WKH�VDPH�&35�HIIHFWV�KDG�WKH�PLVVLRQ�SURJUDPV�FRQWLQXHG�LQ�WKH�)+$�FRXQWULHV���7KH� SDSHU� VSHFXODWHV� RQ� UHDVRQV� WKH� QHZ� VWUDWHJ\� DSSHDUV�PRUH� HIIHFWLYH� LQ� DFKLHYLQJ� JUHDWHU�XWLOL]DWLRQ�RI�IDPLO\�SODQQLQJ�
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8�6�� RYHUVHDV GHYHORSPHQW� DVVLVWDQFH� VLQFH� WKH� ����¶V� KDV� EHHQ� RUJDQL]HG� PDLQO\� WKURXJK�86$,'� PLVVLRQV� VWDIIHG� ZLWK� 8�6�� HPSOR\HHV� UHVLGHQW� LQ� KRVW� FRXQWULHV�� � $WWDFKHG� WR� 8�6��HPEDVVLHV�� WKHVH� PLVVLRQV� RSHUDWH� WKURXJK� GHOHJDWHG� DXWKRUL]DWLRQV� DQG� DQQXDO� EXGJHWV��RYHUVHHLQJ�GHVLJQ�DQG�IXQGLQJ�RI�PXOWL�VHFWRUDO�SRUWIROLRV�RI�ELODWHUDO�DVVLVWDQFH�IRU�VXVWDLQDEOH�GHYHORSPHQW� ,I�UHVRXUFHV�RU�SULRULWLHV�FKDQJH�VR�WKDW�D�86$,'�PLVVLRQ�LV�QR�ORQJHU�QHHGHG�RU�YLDEOH��RU�D�PLOLWDU\�FRXS�G
HWDW�GHSRVHV�OHJDO�DXWKRULW\��WKH�FRXQWU\
V�HQWLUH�86$,'�GHYHORSPHQW�DVVLVWDQFH� SURJUDP� LV� FORVHG� RXW� LQ� DFFRUGDQFH�ZLWK� VWDQGLQJ� UHJXODWLRQV� DQG� OHJLVODWLRQ� 7KH�SUHYDLOLQJ� FRQYLFWLRQ� KDV� EHHQ� WKDW� RQO\� UHVLGHQW� LQ�FRXQWU\� GHYHORSPHQW� PLVVLRQV� FDQ� EHVW�HQVXUH� GHVLJQ� DQG� DFFRXQWDELOLW\� IRU� H[SHQGLWXUHV� DQG� UHVXOWV� ZLWKLQ� QDWLRQDO� IUDPHZRUNV�0LVVLRQ� IXQG� DOORFDWLRQV� PDLQO\� VXSSRUW� ³ELODWHUDO´� SURJUDPV� WKRXJK��HVSHFLDOO\� LQ� WKH�SRSXODWLRQ�DQG�IDPLO\�SODQQLQJ�VXE�VHFWRU��PLVVLRQV�PD\�³EX\�LQ´�WR�8�6��EDVHG�SURJUDPV�WKDW�DUH�RUJDQL]HG�DQG�XVXDOO\�³FRUH�IXQGHG´�E\�D�86$,'�FHQWUDO�RU�UHJLRQDO�EXUHDX�
86$,'� UHRUJDQL]DWLRQ� LQ� WKH� PLG�����¶V� OHG� WR� FORVXUH� RI� ��� FRXQWU\� PLVVLRQV� DQG� WKUHH�UHJLRQDO�RIILFHV�EHWZHHQ������DQG�������HOHYHQ�RI�WKHP�LQ�VXE�6DKDUDQ�$IULFD��RI�ZKLFK�HLJKW�PLVVLRQV�ZHUH�LQ�:HVW�DQG�&HQWUDO�$IULFD���86$,'¶V�UHJLRQDO��5('62��RIILFH�LQ�$ELGMDQ��&{WH�G¶,YRLUH�� ZKLFK� SURYLGHG� VXSSRUW� VHUYLFHV� WR� WKH� ELODWHUDO� PLVVLRQV� LQ�:HVW� $IULFD� �DQG� WR� D�ELODWHUDO�SURJUDP�LQ�&{WH�G¶,YRLUH�IURP�������������DOVR�FORVHG���,Q�PRVW�RI�WKHVH�FRXQWULHV�8�6��GHYHORSPHQW� DVVLVWDQFH� VZLIWO\� SKDVHG� RXW�� � ,Q� :HVW� $IULFD�� KRZHYHU�� 86$,'� GHYLVHG� D�SURJUDP�WR�FRQWLQXH�VL]DEOH�WHFKQLFDO�DVVLVWDQFH�DQG�ILQDQFLQJ�ZLWKLQ�WKH�SRSXODWLRQ�DQG�KHDOWK�VHFWRUV�LQ�%XUNLQD�)DVR��&DPHURRQ��&{WH�G¶,YRLUH��DQG�7RJR���
7KH�VXSSRUW� LQ� WKHVH� IRXU�FRXQWULHV�ZDV�EXLOW�RQ�D�XQLTXH�UHJLRQDO�DSSURDFK�EDVHG� LQ�$ELGMDQ�HQJDJLQJ� D� FRQVRUWLXP� RI� IRXU� 8�6�� DJHQFLHV� DQG� GHSHQGLQJ� SUHGRPLQDQWO\� RQ� $IULFDQ�PDQDJHPHQW� DQG� WHFKQLFDO� DVVLVWDQFH�� � 7KH�86$,'�SURJUDP� DXWKRUL]DWLRQ�ZDV� WLWOHG� ³)DPLO\�+HDOWK�DQG�$,'6�3UHYHQWLRQ��)+$��´�D�VPDOO�PDQDJHPHQW�XQLW�ZDV�GHVLJQDWHG�³86$,'�)+$�´�DQG� WKH� FRQVRUWLXP� ZDV� WLWOHG� ³6DQWp� )DPLOLDO� HW� 3UqYHQWLRQ� GX� 6,'$� �6)36��´� �$� 86$,'�PDQDJHPHQW� DSSUDLVDO� LQ� ����� UHFRPPHQGHG� WKDW� 6)36 DVVHVV� WKH� FRVW� HIIHFWLYHQHVV� RI� WKH�SURJUDP���7R�HQFRXUDJH�LQGHSHQGHQFH�RI�YLHZV��6)36 HQJDJHG�%UDQGHLV�8QLYHUVLW\¶V�6FKQHLGHU�,QVWLWXWH�IRU�+HDOWK�3ROLF\�WR�FRPSOHWH�WKLV�ILUVW�VWXG\�
0(7+2'6
7KH� EDVLF� DSSURDFK� LV� DQ� ³LQWHUUXSWHG� WLPH� VHULHV´� GHVLJQ�ZLWK� FRPSDULVRQ� VLWHV�� � 7KH� VWXG\�FRPSDUHV�SHUIRUPDQFH� LQ� WKH�IRXU�FRXQWULHV�EHIRUH�DQG�DIWHU� ODXQFK�RI�)+$�DQG�D�FRPSDULVRQ�VHW�RI�:HVW�$IULFDQ�FRXQWULHV�LQ�ZKLFK�PLVVLRQ�EDVHG�SURJUDPV�KDG�FRQWLQXHG�RYHU�WKH�GHFDGH�RI�WKH�����V����)RU�WKH�ODWWHU��*KDQD��*XLQHD��0DOL��DQG�6HQHJDO�ZHUH�FKRVHQ�VLQFH�FRPSDUDEOH�GDWD�FRXOG�EH�DFTXLUHG��WKH\�KDYH�VLPLODU�JHRJUDSKLF�DQG�HFRORJLF�UDQJHV��DQG�WKH\�FROOHFWLYHO\�FRPSULVH�QHDUO\�LGHQWLFDO�SRSXODWLRQ�DJJUHJDWHV���7KH�VWXG\�DQDO\]HV�IDPLO\�SODQQLQJ�UHVXOWV�LQ�UHODWLRQ� WR� 86$,'� PDQDJHPHQW� VWUXFWXUH �UHJLRQDO� RU� PLVVLRQ��� FRQWUROOLQJ� IRU� UHVRXUFHV��FRXQWU\�FKDUDFWHULVWLFV��DQG�\HDU�



�

,QSXW�GDWD�EDVH
(YHU\� HIIRUW� ZDV� PDGH� WR� FRPSLOH� D� ³FRPSOHWH� FRVW� DQDO\VLV´� IRU� IDPLO\� SODQQLQJ� DFWLYLWLHV���7KXV�� IXQGV� IURP� DOO� 86$,'� VRXUFHV� ZHUH� HVWLPDWHG�� ���� 86$,'�*OREDO� %XUHDX� H[SHQGLWXUH�UHFRUGV�� ���� $IULFD� %XUHDX� DWWULEXWLRQV� LQ� 3URJUDP� <HDU� 6XPPDULHV�� DQG� ���� ILHOG� SHUVRQQHO�FRVWV��DQG�PLVVLRQ�RSHUDWLQJ�H[SHQGLWXUHV�DWWULEXWDEOH�WR�IDPLO\�SODQQLQJ���(VWLPDWHV�RI�IXQGLQJ�IURP�RWKHU�GRQRUV�IRU�IDPLO\�SODQQLQJ�IURP�81)3$�DQG�2(&'�GDWDEDVHV���2YHU�����������IRU�WKHVH�HLJKW�FRXQWULHV�� WKHVH�IXQGV� WRWDOHG�86������PLOOLRQ�IRU�$IULFD�%XUHDX�DWWULEXWLRQV�������PLOOLRQ�IRU�86$,'�*OREDO�%XUHDX������PLOOLRQ�IRU�ILHOG�SHUVRQQHO�DQG�PLVVLRQ�RSHUDWLQJ�FRVWV��DQG�����PLOOLRQ�IURP�QRQ�86$,'�VRXUFHV��D�JUDQG�WRWDO�RI�86������PLOOLRQ���
)ROORZLQJ� LWV� ILHOG�RULHQWHG�PLVVLRQ� VWUXFWXUH��86$,'�SURJUDPV� DQG�PRQLWRUV� IXQGV� IRU� ORQJ�WHUP�DFWLYLWLHV� OLNH� SRSXODWLRQ�� DJULFXOWXUH�� HFRQRPLF� UHIRUP�� DQG� HQYLURQPHQW�PDLQO\� WKURXJK�UHJLRQDO� EXUHDXV� WKDW�PDQDJH� WKH�PLVVLRQV�� � $FFRUGLQJO\��%XUHDX� IRU� $IULFD� $QQXDO� 3URJUDP�6XPPDULHV� RI� RSHUDWLQJ� \HDU� EXGJHW� �2<%�� UHFRUG� FRXQWU\�OHYHO� REOLJDWLRQV� �DNLQ� WR�UHVHUYDWLRQV�RU�FRPPLWPHQWV�RI�IXQGV����7KHVH�DUH�FRPSLOHG�DIWHU�WKH�HQG�RI�HDFK�ILVFDO�\HDU�DQG�UHSRUWHG�WR�&RQJUHVV�LQ�FRPSOLDQFH�ZLWK�OHJLVODWLRQ���7KH�ILJXUHV�DUH�IDLUO\�ULJRURXVO\�FRGHG�E\�DSSURSULDWLRQ� HDUPDUN� DQG�RU� GHYHORSPHQW� REMHFWLYH� �H�J��� SRSXODWLRQ�� FKLOG� VXUYLYDO�� SULPDU\�HGXFDWLRQ��� � )RU� WKH� SHULRG� ����� WKURXJK� ������ ZH� XVHG� WKH� %XUHDX� IRU� $IULFD� H[SHQGLWXUHV�UHSRUWHG�WR�WKH�2(&'���7KHVH�GDWD�ZHUH�YDOLGDWHG�DJDLQVW�WKRVH�REWDLQHG�GLUHFWO\�IURP�86$,'�LQ�������DQG�ZHUH�IRXQG�WR�DJUHH�TXLWH�FORVHO\�
$QQXDO�H[SHQGLWXUHV��KRZHYHU��LV�D�PXFK�PRUH�GHVLUDEOH�LQGLFDWRU�IRU�FRVW�HIIHFWLYHQHVV�DQDO\VLV�RI� DFWXDO� LQYHVWPHQW� RU� DSSOLFDWLRQ� RI� DJUHHPHQWV� DQG� REOLJDWLRQV�� � 7KHVH� HVWLPDWHV� ZHUH� QRW�DYDLODEOH�LQ�D�VWDQGDUGL]HG�ZD\�RYHU�PRVW�UHFHQW�VWXG\�\HDUV���$�PHWKRG��KRZHYHU��ZDV�GHYLVHG�WR�SHUPLW�XVH�RI�86$,'�DQG�RWKHU�GRQRU�REOLJDWLRQ�DQG�FRPPLWPHQW�GDWD�WR�VLPXODWH�RU�LPSXWH�H[SHQGLWXUHV�XVLQJ� W\SLFDO�SLSHOLQH�SHUIRUPDQFH�DQG�GLVEXUVHPHQW�SROLFLHV��DV�VKRZQ�LQ�$QQH[�'�� � 3LSHOLQH� SDWWHUQV� FKDQJHG� RYHU� WLPH� DQG�86$,'�GLIIHUHG� IURP�RWKHU� GRQRUV� DQG� WKHVH� DUH�UHIOHFWHG� LQ� WKH�H[SHQGLWXUH�HVWLPDWHV�� �7KH�UHVXOW� LV� WKH�PDLQ�VHULHV�VKRZQ�LQ�$QQH[�$��7DEOH�$���&ROXPQ���
7KH�86$,'�*OREDO�%XUHDX� IXQGV�PDQ\� DFWLYLWLHV� WKURXJK�FRQWUDFWV� DQG�JUDQWV� WR�&RRSHUDWLQJ�$JHQFLHV� EDVHG� LQ� WKH�8QLWHG� 6WDWHV� DQG� UHFHLYHV� LWV� RZQ�2SHUDWLQJ�<HDU�%XGJHWV� �2<%�� IRU�SURJUDPV� WKDW� FDQ� RSHUDWH� ZRUOGZLGH�� � 7KH� EXGJHW� RI� WKH� *OREDO� %XUHDX� LV� VHSDUDWH� IURP�2SHUDWLQJ�<HDU�%XGJHWV�DOORFDWHG�VSHFLILFDOO\�WR�WKH�$IULFD�%XUHDX�2<%���7RWDOLQJ������PLOOLRQ�IURP������WKURXJK������LQ�WKHVH�HLJKW�FRXQWULHV��WKLV�³FHQWUDO�IXQGLQJ´�IURP�WKH�*OREDO�%XUHDX�LV�D�YHU\�VXEVWDQWLDO�SRUWLRQ�RI� WRWDO�86$,'�LQYHVWPHQWV�LQ�WKH�SRSXODWLRQ�VHFWRU��PRUH�WKDQ�LQ�DQ\� RWKHU� VHFWRU� LQ� ZKLFK� 86$,'� LV� LQYROYHG��� � 7KHVH� DFWLYLWLHV� XVXDOO\� HQWDLO� 8�6��EDVHG�WHFKQLFDO� DVVLVWDQFH� LQFOXGLQJ� LQIRUPDWLRQ� V\VWHPV�� DQDO\VHV�� SROLF\� ZRUN�� RSHUDWLRQV� DQG�DSSOLHG� ELR�PHGLFDO� UHVHDUFK�� VRPH� FRPPRGLWLHV�� DQG� VRPHWLPHV� ILHOG� RSHUDWLRQV� WKURXJK�JUDQWHHV���)XQGLQJ�GDWD�IRU�WKHVH��KRZHYHU��DUH�QRW�FRGHG�E\�FRXQWU\�OHYHO�REOLJDWLRQV�EXW�UDWKHU�WKURXJK�WKH�DJJUHJDWLRQ�RI�LQGLYLGXDO�FRXQWU\�DQG�SURMHFW�OHYHO�H[SHQGLWXUHV E\�8�6��FRQWUDFWRUV�DQG�JUDQWHHV���7KLV�ZDV�DQRWKHU�UHDVRQ�IRU�WKH�³H[SHQGLWXUL]DWLRQ´�RI�2<%�GDWD�GHVFULEHG�DERYH���
7KHVH�H[SHQGLWXUH�HVWLPDWHV�ZHUH�GUDZQ�GLUHFWO\�IURP�D�FRPSUHKHQVLYH�GDWDEDVH�PDLQWDLQHG�E\�-RKQ� 6QRZ�� ,QF�� VLQFH� ������ EDVHG� RQ� TXDUWHUO\� FRQWUDFWRU� UHSRUWLQJ� RQ� DOO� H[SHQGLWXUHV� RI�
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³SRSXODWLRQ´�DSSURSULDWHG� IXQGV� E\� FRXQWU\�� SHULRG�� W\SH� RI� DFWLYLW\� RU� VHUYLFH�� W\SH� RI�LQVWLWXWLRQ�� DQG� RWKHU� FKDUDFWHULVWLFV�� � $� SUHFLVH� HVWLPDWH� RI� HUURU� RI� WKHVH� HVWLPDWHV� LV� QRW�DYDLODEOH�� EXW� WKH� GDWD� DUH� MXGJHG� E\� 86$,'� DV� KLJKO\� LQGLFDWLYH� FKDUDFWHUL]DWLRQV� RI� *OREDO�%XUHDX�RU�³FHQWUDO´�IXQGLQJ��QR�LQFHQWLYHV�RU�GLVLQFHQWLYHV�LQ�GDWD�FROOHFWLRQ�RU�UHSRUWLQJ�OHYHOV�ZHUH�IRXQG�WKDW�OLNHO\�ZRXOG�V\VWHPDWLFDOO\�ELDV�WKH�QXPEHUV���7KLV�LV�D�XQLTXH�GDWDEDVH�ZLWKLQ�WKH� 86$,'� ILQDQFLDO� PDQDJHPHQW� V\VWHP� DQG� KDV� QRW� RIWHQ� EHHQ� LQFRUSRUDWHG� LQWR� ODUJHU�DQDO\VHV�VXFK�DV�WKH�SUHVHQW�VWXG\���:KHUH�WKHVH�³FHQWUDO´�H[SHQGLWXUHV�ZHUH�FOHDUO\�OLQNHG�WR�D�FRXQWU\������RI�WKH�IXQGV���WKH�ILJXUHV�ZHUH�XVHG�GLUHFWO\���)RU�DPRXQWV�FRGHG�DV�³0XOWL�$IULFD´�H[SHQGLWXUHV�ZHUH�DWWULEXWHG�E\�SRSXODWLRQ� UDWLRV�RI� WKH�FRXQWULHV�FRQFHUQHG�� �7KH�UHVXOW� LV� WKH�VHULHV�VKRZQ�LQ�$QQH[�$��7DEOH�$���&RO�����
7KH� *OREDO� %XUHDX� DOVR� SURYLGHV� VRPH� VXVWDLQHG� VXSSRUW� WR� LQWHUQDWLRQDO� QRQ�JRYHUQPHQWDO��RUJDQL]DWLRQV�� VXFK� DV� WKH� ,QWHUQDWLRQDO� 3DUHQWKRRG� )RXQGDWLRQ� �,33)��� � 'DWD� RQ� IXQGV�FRPPLWWHG�DUH�DYDLODEOH�IRU�VHYHUDO�RI�WKHVH�UHFLSLHQWV������+RZHYHU��VLQFH�FRPSDUDEOH�SLSHOLQH�RU�H[SHQGLWXUH�GDWD�WR�DOORFDWH�WKLV�VXSSRUW�E\�FRXQWU\�DQG�\HDU�ZHUH�QRW�DYDLODEOH�WKLV�VWXG\�GRHV�QRW� LQFOXGH� WKHVH�RUJDQL]DWLRQV�� �7KH�VFDOH�RI�8�6�� IXQGLQJ�WKURXJK�WKHVH�LV�VPDOO�FRPSDUHG�WR�IXQGLQJ� WKURXJK� WKH�$IULFD�%XUHDX�DQG� WKH�FHQWUDOO\�IXQGHG�8�6�� FRRSHUDWLQJ�DJHQFLHV�� DQG�QR�UHDVRQ�ZDV�IRXQG�WR�VXJJHVW�WKDW�WKHVH�LQWHUQDWLRQDO�1*2V�VR�IDU�SOD\�D�ELJ�UROH�LQ�ILQDQFLQJ�RU�LPSDFWLQJ�SURJUDPV�LQ�WKLV�VXE�UHJLRQ�WKRXJK�WKLV�FRXOG�FKDQJH�LQ�WKH�FRPLQJ�GHFDGH�
,QIRUPDWLRQ� RQ� 86$,'� 2SHUDWLQJ� ([SHQVHV� �2(�� H[SHQGLWXUHV� ZDV� REWDLQHG� IURP� 86$,'�%XUHDX�IRU�0DQDJHPHQW�DQG�%XUHDX�IRU�$IULFD�2IILFH�RI�$GPLQLVWUDWLRQ�0DQDJHPHQW�DQG�6WDII��:DVKLQJWRQ�� '&�� � (VWLPDWHV� DUH� EDVHG� RQ� WKH� QXPEHUV� RI� 86� 'LUHFW� +LUH� VWDII� DQG� )RUHLJQ�6HUYLFH� 1DWLRQDOV� ZRUNLQJ� LQ� WKH� 3RSXODWLRQ�� +HDOWK� DQG� 1XWULWLRQ� �3+1�� SURJUDPV� DQG� WKH�DYHUDJH� FRVW� WR� 86$,'� SHU� VWDII� PHPEHU� LQ� HDFK� FDWHJRU\� �FRPSHQVDWLRQ�� EHQHILWV� DQG�DOORZDQFHV�IRU�WKH�VWDII�PHPEHU�DQG�GHSHQGHQWV��IRU�WKH�\HDUV�LQ�TXHVWLRQ���7KH�SRUWLRQ�RI�3+1�2(� H[SHQGLWXUHV� DWWULEXWDEOH� VSHFLILFDOO\� WR� IDPLO\� SODQQLQJ� ZDV� HVWLPDWHG� XVLQJ� WKH� UDWLR� RI�SRSXODWLRQ�2<%�WR�WRWDO�3+1�2<%�LQ�HDFK�FRXQWU\��
0LVVLRQ� RSHUDWLQJ� H[SHQGLWXUHV� �H�J��� VHFXULW\�� UHQW�� YHKLFOH�PRWRU� SRRO�� FRPPXQLFDWLRQV�� HWF���ZHUH� EDVHG� RQ� GHWDLOHG� GDWD� IRU� ����� DQG� ������ �7KHVH� H[SHQGLWXUHV� HTXDOHG� ����RI�PLVVLRQ�SHUVRQQHO�FRVWV���:H�DVVXPHG�WKDW�WKLV�UDWLR�ZDV�FRQVWDQW�DFURVV�WKH�\HDUV�RI�RXU�VWXG\��L�H���WKDW�PLVVLRQ� RSHUDWLQJ� H[SHQVHV� DQG� SHUVRQQHO� FRVWV� URVH� DW� WKH� VDPH� UDWHV�� DQG� DFURVV� REMHFWV� RI�86$,'�DVVLVWDQFH���7KXV��ZH�HVWLPDWHG WKH�PLVVLRQ�RSHUDWLQJ�H[SHQGLWXUHV�DWWULEXWDEOH�WR�IDPLO\�SODQQLQJ�LQ�HDFK�\HDU�DV�����RI�WKH�HVWLPDWHG�IDPLO\�SODQQLQJ�SHUVRQQHO�FRVWV�LQ�WKDW�\HDU���)RU�WKH�)+$�PLVVLRQ�LQ�$ELGMDQ��DFWXDO�TXDQWLWLHV�IRU�WKH�\HDUV�����������ZHUH�XVHG�GLUHFWO\�
7KRXJK�86$,'�KDV�SURYLGHG�WKH�PDLQ�H[WHUQDO�ILQDQFH�IRU�IDPLO\�SODQQLQJ�LQ�WKHVH�FRXQWULHV�IRU�PDQ\� \HDUV�� FRXQWU\� DQG� WHPSRUDO� YDULDWLRQ� LQ� RWKHU� GRQRU� LQYHVWPHQWV� TXLWH� SRVVLEO\� FRXOG�FRQIRXQG� LQIHUHQFH� DERXW� HIIHFWV�� � 7KH� RULJLQDO� WDVN� ZDV� WR� DSSUDLVH� FR�YDULDWLRQ� RI� LPSDFW�LQGLFDWRUV�ZLWK�8�6��DVVLVWDQFH�OHYHOV�DQG�PDQDJHPHQW�PRGHOV�EXW�DV�SUHOLPLQDU\�ILQGLQJV�ZHUH�VKDUHG�WKH�VWXG\�WHDP�ZDV�XUJHG�WR�LQFOXGH�QRQ�86�GRQRU�IXQGLQJ���7KLV�ODUJHU�VFRSH�WXUQHG�RXW�WR� EH� DQ� LPSRUWDQW� FRQWULEXWLRQ� WR� WKH� VWXG\�� �7KH� EHVW� GDWDEDVH� DPHQDEOH� WR� FRQVWUXFWLRQ� RI�FRPSDUDEOH� LQWHUSRODWHG� H[SHQGLWXUH� HVWLPDWHV� LV� WKDW� PDLQWDLQHG� E\� WKH� 2UJDQL]DWLRQ� IRU�(FRQRPLF�&RRSHUDWLRQ�IRU�'HYHORSPHQW��2(&'��LQ�LWV�SURMHFW�OHYHO�&UHGLWRU�5HSRUWLQJ�6\VWHP��&56����7KH�2(&'�GDWD�LQ�WKH�FDVH�RI�WKH�8�6��ZDV�IRXQG�WR�JHQHUDOO\�LQFOXGH�WKH�SURMHFW�OHYHO�



��

REOLJDWLRQV� IRXQG� LQ� WKH� %XUHDX� IRU� $IULFD� $QQXDO� 3URJUDP� 6XPPDULHV�� EXW� GLG� QRW� LQFOXGH�*OREDO�%XUHDX�IXQGV��VHH�DERYH�RQ�*OREDO�2<%����$QQH[�%�VKRZV�FRPSDUDWLYH��³RWKHU�GRQRU´�SLSHOLQH�HVWLPDWHV�DQG�HVWLPDWHG�FRPSOHWHQHVV�RI�UHSRUWLQJ�E\�\HDU�DQG�GRQRU���$V�LQ�WKH�FDVH�RI�86$,'�$)5�2<%V��LW�ZDV�SRVVLEOH�WR�LQWHUSRODWH�H[SHQGLWXUHV�DQG�FUHDWH�D�VWDQGDUGL]HG�VHULHV��DV�VKRZQ�LQ�$QQH[�$��7DEOH�$���&RO�����
:H� DOVR� H[DPLQHG� WKH� 81)3$� GDWDEDVH� ZKLFK� LQFOXGHV� UHSRUWHG� FRPPLWPHQWV� IURP� PXOWL�ODWHUDO�DQG�1*2�VRXUFHV�QRW�FDSWXUHG�LQ�WKH�2(&'�GDWDEDVH�RQ�ELODWHUDO�IXQGLQJ���+RZHYHU��WKH�81)3$�GDWD�ZHUH� LQFRPSOHWH� IRU� WKH� ODWH�����¶V�� � �:H�ZHUH� LQIRUPHG� WKDW�86$,'�DQG�RWKHU�ELODWHUDO� GRQRU� IXQGLQJ� ZDV� ODUJH� LQ� FRPSDULVRQ� WR� PXOWL�ODWHUDO� DQG� 1*2� IXQGLQJ�� � :H�FRQFOXGHG�WKDW�WKH�2(&'�GDWD��ZKLFK�LQFOXGH�:RUOG�%DQN�DQG�$IULFD�'HYHORSPHQW�%DQN��EHVW�UHSUHVHQW�WKH�FRPSOHWH�FRVW�DQDO\VLV�
7KHUH�ZDV�FRQVLGHUDEOH�YDULDWLRQ�LQ�WKH�\HDU�WR�\HDU�$IULFD�%XUHDX�2<%�REOLJDWLRQV IRU�IHUWLOLW\�SURJUDPV�DFURVV�WKH�HLJKW�FRXQWULHV�WKRXJK�LW�ZDV�FRQILUPHG�E\�PLVVLRQV�DQG�1*2V�WKDW�DFWXDO�H[SHQGLWXUHV� DUH� TXLWH� HYHQ� RI� WKH� \HDUV�� � 8QGHU� 86$,'¶V� PXOWL�\HDU� EXGJHWLQJ� V\VWHP�� IHZ�IXQGV�REOLJDWHG� LQ�D�JLYHQ�\HDU� DUH�H[SHQGHG� LQ� WKDW�\HDU��EXW� UDWKHU� LQ� WZR� WR� IRXU�VXFFHHGLQJ�\HDUV� �³3LSHOLQH� (IIHFW´��� � 2YHU� WKH� ����V�� W\SLFDO� UDWHV� RI� H[SHQGLWXUH� XQGHU� 86$,'� JUDQWV��³H[SHQGLWXUH´� KHUH� LQFOXGHV� DFFUXDOV� DQG� LV� QRW� LGHQWLFDO� WR� ³GLVEXUVHPHQWV´� ZKLFK� DUH�VRPHZKDW�VORZHU��ZHUH�VDLG�E\�$JHQF\�EXGJHW�DQG�SURJUDP�RIILFLDOV�WR�KDYH�EHFRPH�JUDGXDOO\�VKRUWHQHG�IURP�W\SLFDOO\���\HDUV�DW�WKH�EHJLQQLQJ�RI�WKH�GHFDGH�WR�SHUKDSV�WZR�\HDUV�DW�WKH�HQG�RI�WKH�GHFDGH��DW�OHDVW�� WKLV�LV�WKH�PRGHO�WRZDUG�ZKLFK�PDQDJHPHQW�H[SOLFLWO\�DLPHG��� �,Q�RUGHU�WR�HVWLPDWH� DQQXDO� H[SHQGLWXUHV� ZH� GHYHORSHG� DQ� ³LPSXWHG� H[SHQGLWXUHV´� PRGHO� WR� UHDOLVWLFDOO\�DSSUR[LPDWH�DQG� WR� VPRRWK� WKH�DPRXQWV�EXGJHWHG� IRU� IHUWLOLW\�SURJUDPV�RYHU� WKH�FRXUVH�RI� WKH�GHFDGH��VHH�$QQH[�'��

2XWSXW�GDWD
7KH�PDMRU�RXWFRPH�PHDVXUH�RU�LQGLFDWRU RI�IDPLO\�SODQQLQJ�ZDV�WKH�SUHYDOHQFH�RI�XVH�RI�PRGHUQ�PHWKRGV�RI�FRQWUDFHSWLRQ²WKH�SHUFHQWDJH�RI�ZRPHQ�RI�UHSURGXFWLYH�DJH�XVLQJ�D�PRGHUQ�PHWKRG�DW�WKH�WLPH�RI�LQWHUYLHZ��KHUH�UHIHUUHG�WR�DV�WKH�³FRQWUDFHSWLYH�SUHYDOHQFH�UDWH´��&35����0RGHUQ�PHWKRGV� LQFOXGH� VWHULOL]DWLRQ�� LQWUDXWHULQH� GHYLFHV� �,8'V��� RUDO� FRQWUDFHSWLRQ� �SLOOV��� LPSODQWV��DQG� LQMHFWLRQV�� � 5K\WKP�� DEVWLQHQFH�� ZLWKGUDZDO�� DQG� WUDGLWLRQDO� PHWKRGV� ZHUH� QRW� LQFOXGHG���7KLV� VWXG\� FRQFHQWUDWHG� RQ� IDPLO\� SODQQLQJ� DQG� SUHYDOHQFH� RI� XVH� RI� PRGHUQ� FRQWUDFHSWLRQ�EHFDXVH� 86$,'� KDV� KDG� DFNQRZOHGJHG� OHDGHUVKLS� LQ� WKLV� VXE�VHFWRU� IRU� PDQ\� \HDUV� LQ�:HVW�$IULFD�DV�HOVHZKHUH��DQG�EHFDXVH�RWKHU�RXWFRPH�PHDVXUHV� LQ�FKLOG�VXUYLYDO�DQG�SUHYHQWLRQ�DQG�FRQWURO� RI� +,9� GR� QRW� KDYH� LQGLFDWRUV� DQG�PHDVXUHV� RI� FRPSDUDEOH� YDOLGLW\� DQG� UHOLDELOLW\� WR�SHUPLW� VHQVLWLYH� VWDWLVWLFDO� LQIHUHQFH� QRU� FRPSDUDEOH� GXUDWLRQ� DQG� SUHFLVLRQ� RI� IXQGLQJ�DWWULEXWLRQ���
7KH�GHSHQGHQW�YDULDEOH��&35��ZDV�FDOFXODWHG�VWDUWLQJ�ZLWK�WKUHH�WR�IRXU�SRLQW�HVWLPDWHV�IURP�WKH�'HPRJUDSKLF�DQG�+HDOWK�6XUYH\V��'+6��DQG�IURP�HDUOLHU�������������:RUOG�)HUWLOLW\�6XUYH\V�LQ� HDFK� FRXQWU\�� � $V� WKHVH� SRSXODWLRQ�EDVHG� VXUYH\V� DUH� H[SHQVLYH�� WKH\� DUH� SHUIRUPHG� RQO\�SHULRGLFDOO\� ± RQ� DYHUDJH� DERXW� HYHU\� IRXU� \HDUV� LQ� WKH� FRXQWULHV� LQ� RXU� VWXG\� LQ� UHFHQW� \HDUV���



��

:KLOH�SURJUDP�GDWD�H[LVW�IURP�KHDOWK�IDFLOLWLHV�LQGLFDWLQJ�WKH�QXPEHU�RI�UHSRUWHG�DFFHSWRUV��WKHVH�GDWD�ZHUH�IRXQG�QRW�WR�EH�VXIILFLHQWO\�FRPSOHWH�QRU�UHSUHVHQWDWLYH�WR�XVH�DV�DQ�RXWFRPH�PHDVXUH�
$� PHWKRG� ZDV� WKXV� QHHGHG� WR� LQWHUSRODWH� EHWZHHQ� \HDUV� RI� QDWLRQDO� VXUYH\V�� � 7KLV� EHJDQ� E\�VWXG\LQJ�&35�HVWLPDWHV�LQ�HDFK�FRXQWU\�DQG�WHVWLQJ�IRU�EHVW�ILWV�ZLWK�VWDQGDUG�VSUHDGVKHHW�WUHQG�OLQHV���7KHVH�UHYHDOHG�WKDW�VHYHQ�RI�WKH�HLJKW�FRXQWULHV�ZHUH�EHVW�ILW�E\�H[SRQHQWLDO�FXUYHV��RQO\�%XUNLQD�)DVR�VKRZHG�D�OLQHDU�EHVW�ILW���WKUHH�ZHUH�DOPRVW�SHUIHFWO\�ILW�E\�WKH�H[SRQHQWLDO�FXUYH���7KH� H[SRQHQWLDO� FXUYHV� DOVR� SURMHFWHG� ORZ� &35� �\�� YDOXHV� DV\PSWRWLF� ZLWK� WLPH� JRLQJ�EDFNZDUGV��ZKLOH� OLQHDU� WUHQGV� VKRZHG�\�YDOXHV�EHORZ�]HUR� LQ� WKH� HDUO\� ����¶V�� �2Q� WKH�RWKHU�KDQG��H[SRQHQWLDO�FXUYHV�FDQ�RQO\�EH�RI� OLPLWHG�GXUDWLRQ�EHIRUH� UDSLGO\�H[FHHGLQJ�DQ\�UHDOLVWLF�XSSHU�OLPLW�� �6WXG\�UHYHDOHG�WKDW�YHU\�JRRG�LQWHUSRODWLRQ�FRXOG�EH�DFKLHYHG�E\�ILWWLQJ�D�ORJLVWLF�IXQFWLRQ� WR� HDFK� FRXQWU\¶V� GDWD� SRLQWV�� � 7KH� ORJLVWLF� IXQFWLRQ� KDV� EHHQ� ZLGHO\� XVHG� WR�FKDUDFWHUL]H� WKH�GLIIXVLRQ�RI� LQQRYDWLRQV�UDQJLQJ�IURP�FODVVLF�VWXGLHV�RI�K\EULG�FRUQ��*ULOLFKHV�������� WR� QHZ� SKDUPDFHXWLFDOV� �&ROHPDQ��.DW]�� DQG�0HQ]HO�� ������� QHZ�PHGLFDO� WHFKQRORJLHV��*RUGRQ�DQG�)LVKHU���������DQG�DGRSWLRQ�RI�PDQ\�PRGHUQ� WHFKQRORJLHV��)HGHUDO�5HVHUYH�%DQN�RI�'DOODV����������
7KUHH�PDLQ�UDWLRQDOHV�XQGHUOLH�WKH�FKRLFH�RI�ORJLVWLF�IXQFWLRQ���7KH�ILUVW�LV�D�GLIIHUHQWLDO�HTXDWLRQ�UHODWLQJ�WR�WKH�GLIIXVLRQ�RI�QHZ�WHFKQRORJLHV���,Q�D������FRQIHUHQFH��WKH�86�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�LQGLFDWHG�WKDW� WKH�GLIIXVLRQ�DSSURDFK�ZRXOG�EH�D�XVHIXO�ZD\�WR�H[DPLQH�FRQWUDFHSWLRQ�XVH�� �1HYHUWKHOHVV�� QHLWKHU� WKH� DXWKRUV�QRU� D� OHDGLQJ� DXWKRULW\�RQ� WKH�GLIIXVLRQ�RI� LQQRYDWLRQV��3URI��(YHUHWW�5RJHUV�� DUH� DZDUH�RI�SUHYLRXV� DSSOLFDWLRQV�RI� WKH� ORJLVWLF�FXUYH� WR�&35��5RJHUV��(YHUHWW��SHUVRQDO�FRPPXQLFDWLRQ�WR�*��0HUULWW��-XO\�������������8QGHU�WKH�GLIIXVLRQ�DSSURDFK��ZH�K\SRWKHVL]H� WKDW� WKH� QXPEHU� RI� QHZ� DGRSWHUV� LQ� DQ\� WLPH� SHULRG� LV� SURSRUWLRQDO� WR� ERWK� WKH�QXPEHU�RI�H[LVWLQJ�XVHUV��ZKR�FDQ�VSUHDG LQIRUPDWLRQ�WR�WKHLU�DFTXDLQWDQFHV��DQG�WKH�QXPEHU�RI�QRQ�XVHUV�ZKR�DUH�SRWHQWLDOO\�HOLJLEOH�WR�XVH�WKH�LQQRYDWLRQ���,I�WKH�SURSRUWLRQ�RI�WKH�SRSXODWLRQ�XVLQJ� WKH� LQQRYDWLRQ� LV� GHQRWHG� E\� S�� DQG� ����RI� WKH� HQWLUH� SRSXODWLRQ� LV� SRWHQWLDOO\� HOLJLEOH��WKHQ�WKH�QXPEHU�RI�QHZ�XVHUV�LV�SURSRUWLRQDO�WR�WKH�SURGXFW�S������S����6ROYLQJ�WKLV�GLIIHUHQWLDO�HTXDWLRQ�JLYHV�WKH�ORJLVWLF�IXQFWLRQ�
7KH�VHFRQG�UDWLRQDOH�LV�WKDW�LI�WKH�WLPH�DW�ZKLFK�D�JRDO�ZHUH�DFKLHYHG�ZHUH�D�QRUPDOO\�GLVWULEXWHG�UDQGRP�YDULDEOH��WKHQ�S�ZRXOG�EH�D�FXPXODWLYH�QRUPDO�IXQFWLRQ�RI�WLPH���7KH�ORJLVWLF�IXQFWLRQ�LV�VLPLODU�WR�WKH�FXPXODWLYH�QRUPDO�GLVWULEXWLRQ��EXW�PDWKHPDWLFDOO\�PRUH�WUDFWDEOH�
7KH� WKLUG� UDWLRQDOH� LV� WKDW� WKH� ORJLVWLF� IXQFWLRQ� KDV� EHFRPH� WKH� PRVW� ZLGHO\� XVHG� VWDWLVWLFDO�WHFKQLTXH�IRU�DQDO\]LQJ�SUREDELOLVWLF�EHKDYLRU���,W�LV�UHODWLYHO\�HDV\�WR�FRPSXWH�DQG�LV�D�VWDQGDUG�FRPSRQHQW�RI�ZLGHO\�XVHG�VWDWLVWLFDO�SDFNDJHV��VXFK�DV�6366�
,Q�PDUNHWLQJ�UHVHDUFK��DQDO\VWV�RIWHQ�XVH�WKH�%DVV�FXUYH��ZKLFK�UHSUHVHQWV�D�JHQHUDOL]DWLRQ�RI�WKH�ORJLVWLF� FXUYH� �%DVV�� ������ %DVV� DQG� /HRQH�� ������ %DVV� FXUYH� ZHE� VLWHV�� ������� � ,Q� WKH�%DVV�FXUYH�� GHULYHG� IURP� D� GLIIHUHQWLDO� RU� GLIIHUHQFH� HTXDWLRQ�� WKH� UDWH� RI� QHZ�DGRSWHUV� GHSHQGV� RQ�ERWK�WKH�SURSRUWLRQ�RI�XVHUV�DQG�WKH�SURSRUWLRQ�SRWHQWLDOO\�HOLJLEOH��EXW�WKH�HIIHFWV�RI�WKHVH�WZR�SDUDPHWHUV��LQWHUQDO�DQG�H[WHUQDO�IDFWRUV��LV�QRW�V\PPHWULFDO�
7KH�ORJLVWLF�IXQFWLRQ�RI�&35��H[SUHVVHG�LQ�SHUFHQWDJH�SRLQWV��ZDV�GHILQHG�XVLQJ�WKH�IRUPXOD�����EHORZ�



��

/RJLVWLF�&35� �OQ�>�&35����������&35�����@� ���
7KH�FHLOLQJ�IRU�&35�DPRQJ�WKHVH�FRXQWULHV�ZDV�DVVXPHG�WR�EH����SHUFHQW��L�H���������EHFDXVH�WKLV�ZDV� WKH� KLJKHVW� &35� QRWHG� DPRQJ� WKH� YDOXHV� SXEOLVKHG� E\�81'3� IRU� ORZ� RU�PLGGOH� LQFRPH�FRXQWULHV���7KHQ��IRU�HDFK�FRXQWU\��D�UHJUHVVLRQ�OLQH�ZDV�FDOFXODWHG�IRU�WKH�ORJLVWLF�RI�&35�YHUVXV�\HDU�� DQG� IURP� WKLV� OLQH� LQWHUSRODWHG� YDOXHV� IRU� HDFK� RI� WKH� \HDUV� RI� LQWHUHVW� ZHUH� JHQHUDWHG��³ILWWHG�ORJLVWLF�RI�&35´��
%DVHG�RQ�WKH�XVHIXOQHVV�RI�WKH�ORJLVWLF�IXQFWLRQ�LQ�PRGHOLQJ�RWKHU�XVH�UDWHV��*ULOLFKHV���������WKH�ORJLVWLF� IXQFWLRQ� RI� &35� ZDV� DVVXPHG� WR� EHDU� D� OLQHDU� UHODWLRQVKLS� ZLWK� \HDU�� DV� VKRZQ� LQ�HTXDWLRQ�����

/RJLVWLF�&35� �D���EW � ���
&35�GDWD�IRU�PRVW�FRXQWULHV�ILW�WKLV�IDPLO\�RI�FXUYHV�UDWKHU�FORVHO\���)LJXUH���VKRZV�WKLV�ILW�IRU�WKH�&{WH�G¶,YRLUH��D�W\SLFDO�H[DPSOH��ZLWK�WKUHH�REVHUYDWLRQV���7KH�OLQHDU�UHJUHVVLRQ�OLQH�IRU�WKH�ORJLVWLF�RI�&35�YHUVXV�\HDU�WKHQ�DOORZHG�XV�WR�JHQHUDWH�LQWHUSRODWHG�DQG�VPRRWKHG�YDOXHV�IRU�WKH�ORJLVWLF�RI�&35�IRU�DOO�\HDUV�RI�LQWHUHVW���:KLOH�)LJXUH���VKRZV�WKDW�&35�ZRXOG�HYHQWXDOO\��DIWHU����\HDUV�� DSSURDFK� WKH�FHLOLQJ�RI������ WKLV� VWXG\�XVHG�ILWWHG�YDOXHV�RI�&35�RQO\� IRU� WKH�VWXG\�\HDUV�RI������WKURXJK��������)RU�WKHVH�\HDUV��LQWHUSRODWHG�YDOXHV�RI�&35�UHPDLQ�FORVH�WR�WKRVH�RI�WKH�DFWXDO�GDWD���7KH�JDLQ�LQ�SUHFLVLRQ�LV�VOLJKW�EXW�SRVVLEO\�LPSRUWDQW�

)LJXUH�����&RWH�G
,YRLUH��'LVSOD\�RI�ORJLVWLF�FXUYH
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$GMXVWPHQW�IRU�VRFLDO�GHYHORSPHQW
:KLOH�SURJUDPV�UXQ�E\�JRYHUQPHQWV�DQG�GRQRUV�FDQ�KHOS�VWLPXODWH�GHPDQG�IRU�IDPLO\�SODQQLQJ�DQG�PDNH� SURGXFWV� DQG� VHUYLFHV� DYDLODEOH��PDQ\�RWKHU� IDFWRUV� LQ� DWWLWXGHV� DQG� VRFLR�HFRQRPLF�GHYHORSPHQW�DUH�FOHDUO\� LPSRUWDQW�� � ,Q�D�FRXQWU\�OHYHO�VWXG\�VXFK�DV� WKLV��WKH�GDWD�GR�QRW�DOORZ�HDFK�RI�WKH�IDFWRUV�WKDW�PD\�DIIHFW�IDPLO\�SODQQLQJ�WR�EH�H[DPLQHG�VHSDUDWHO\���5DWKHU��D�VLQJOH��JOREDO� LQGH[� LV� QHHGHG�� � ,Q� WKLV� VWXG\�� WKLV� LQGH[�ZDV� WKH� *HQGHU�'HYHORSPHQW ,QGH[� �*',���OLNHO\�WKH�EHVW�VLQJOH�SUHGLFWRU�RI�QDWLRQDO�UDWHV�RI�IDPLO\�SODQQLQJ�XVH

7KH� *HQGHU� 'HYHORSPHQW� ,QGH[� KDV� EHHQ� WUDFNHG� E\� 81'3� VLQFH� ����� DQG� XVHV� WKH� VDPH�YDULDEOHV�DV� WKH�+XPDQ�'HYHORSPHQW�,QGH[��81'3��������81'3��������� �*',�LV�D�FRPSRVLWH�LQGH[� UHIOHFWLQJ� WKH� GLVSDULW\� EHWZHHQ� PHQ� DQG� ZRPHQ� LQ� LQFRPH�� OLIH� H[SHFWDQF\� DQG�HGXFDWLRQDO� DWWDLQPHQW�� �:H�FKRVH� WR�DGMXVW�RXU�GDWD�XVLQJ�*',�EHFDXVH� WKH� LQGH[� UHIOHFWV� WKH�PDLQ�IDFWRUV�NQRZQ�WR�EH� UHODWHG� WR�XVH�RI�FRQWUDFHSWLRQ��EHFDXVH� WKH�LQGH[�LV�DYDLODEOH�DFURVV�PDQ\�FRXQWULHV��DQG�EHFDXVH�ZH�ZHUH�OLPLWHG�WR�RQO\�RQH�DGMXVWPHQW�IDFWRU�E\�WKH�VPDOO�QXPEHU�RI�'HPRJUDSKLF� DQG�+HDOWK�6XUYH\� �'+6��GDWD�SRLQWV� IRU�&35�� �*',� FRUUHODWHV�YHU\�VWURQJO\�ZLWK�SUHYDOHQFH�RI�XVH�RI�FRQWUDFHSWLRQ�DQG�WKH�UHODWLRQ�LV�DOPRVW�SHUIHFWO\�OLQHDU��HVSHFLDOO\�IRU�WKH�ORZHU�����RI�FRXQWULHV�DV�UDWHG�E\�WKH�+XPDQ�'HYHORSPHQW�,QGH[��6HH�)LJXUH����
7KH�ORJLVWLF�RI�&35�ZDV�DGMXVWHG�E\�*',��E\�ILUVW�FDOFXODWLQJ� WKH�SRSXODWLRQ�ZHLJKWHG�DYHUDJH�*',�IRU�WKH���FRXQWULHV�LQ�TXHVWLRQ��DQG�WKHQ�FDOFXODWLQJ�WKH�³GHOWD�*',´�RU�GLIIHUHQFH�IRU�HDFK�FRXQWU\�EHWZHHQ� LWV�*',�DQG� WKH�SRSXODWLRQ�ZHLJKWHG�*',� �VHH�7DEOH����1H[W�� WKH� UHVHDUFKHUV�FDOFXODWHG� WKH� VORSH� RI� WKH� OLQHDU� UHODWLRQ� EHWZHHQ� *',� DQG� WKH� ORJLVWLF� RI� WKH� FRQWUDFHSWLYH�SUHYDOHQFH� UDWH� IRU� ��� FRXQWULHV� �WKH� ORZHU�����RI� FRXQWULHV� UDWHG�E\� WKH�KXPDQ�GHYHORSPHQW�LQGH[� DV� SXEOLVKHG� E\�81'3� IRU� WKH� \HDU� ������ � 7KH� FRHIILFLHQW� ZDV�PXOWLSOLHG� E\� WKH� GHOWD�*',��DQG�WKLV�SURGXFW�ZDV�DGGHG�WR�WKH�ILWWHG�ORJLVWLF�RI�&35�JLYLQJ�DQ�³DGMXVWHG��ILWWHG�ORJLVWLF�RI�&35´���)LQDOO\��WKH�LQYHVWLJDWRUV�LQYHUWHG�WKLV�ORJLVWLF�IXQFWLRQ�WR�JLYH�WKH�HVWLPDWHG�YDOXH�RI�&35�LWVHOI�E\�FRXQWU\�DQG�\HDU�

)LJXUH����/RJLVWLF�&35�YV��*',��/RZHU�KDOI�RI�FRXQWULHV��&35�������RU�EHORZ�
\� �������[���������5�  �������
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7DEOH�����*',�$GMXVWPHQWV�LQ�6WXG\�&RXQWULHV&RXQWU\ *', 'HOWD�*',%XUNLQD�)DVR ���� ����0DOL ���� ����*XLQHD ���� ����&RWH�G
,YRLUH ���� ����6HQHJDO ���� ����7RJR ���� �����&DPHURRQ ���� �����*KDQD ���� �����:HLJKWHG�$YHUDJH ���� ����
$QRWKHU� RXWSXW�PHDVXUH�� 86$,'� VXSSOLHG� IDPLO\� SODQQLQJ� FRPPRGLWLHV� DQG� FOLQLFDO� VHUYLFHV��ZDV� H[SUHVVHG� LQ� &RXSOH� <HDUV� RI� 3URWHFWLRQ� �&<3��� � 7KH� TXDQWLWLHV� RI� HDFK� SURGXFW� ZHUH�GLYLGHG� E\� FRQYHUVLRQ� IDFWRUV� HVWDEOLVKHG� E\� 86$,'� VKRZLQJ� WKH� TXDQWLW\� RI� HDFK� SURGXFW�QHHGHG� WR�REWDLQ�RQH�\HDU� RI�SURWHFWLRQ� IURP�SUHJQDQF\� �LQFOXGLQJ�ZDVWDJH��� �7KHVH�TXDQWLWLHV�ZHUH� WDNHQ� GLUHFWO\� IURP� WKH� 1(:9(51� /RJLVWLFV� GDWDEDVH� �QDPHG� LQ� KRQRU� RI� WKH� RULJLQDO�FRPSLOHU�RI�WKLV�GDWD��9HUQ�3HWHUVRQ��PDLQWDLQHG�E\�-RKQ�6QRZ��,QFRUSRUDWHG��FRXQWLQJ�RYHUVHDV�VKLSPHQWV�RI�86$,'�IXQGHG�FRQWUDFHSWLYH�SURGXFWV�

'DWD�DQDO\VLV
6WDQGDUG� PXOWLSOH� UHJUHVVLRQ� WHFKQLTXHV� ZHUH� XVHG� WR� WHVW� WKH� UHODWLRQVKLSV� EHWZHHQ� WKH�GHSHQGHQW� YDULDEOH� �DGMXVWHG� ORJLVWLF�&35�� LQ� HDFK� FRXQWU\� DQG� \HDU� DQG� UHOHYDQW� LQGHSHQGHQW�YDULDEOHV�� � 7KH� GDWD� VHW� ZDV� D� ³SRROHG� WLPH� VHULHV� FURVV� VHFWLRQ´� LQ� ZKLFK� HDFK� RI� WKH� ���REVHUYDWLRQV�UHSUHVHQWHG�RQH�RI�WKH���FRXQWULHV�IRU�RQH�RI�WKH����VWXG\�\HDUV�������WKURXJK�������LQFOXVLYH��� � 2XU� FKRLFH� RI� LQGHSHQGHQW� YDULDEOHV� ZDV� JRYHUQHG� E\� WKHRUHWLFDO� UHOHYDQFH� DQG�SDUVLPRQ\�� �:H� WKXV� LQFOXGHG� WKUHH� LQGHSHQGHQW�YDULDEOHV��\HDU� RI�REVHUYDWLRQ��VWDWXV�DV�VWXG\�FRXQWU\��)+$�RU�FRQWURO���DQG�HLWKHU�DQ�DEVROXWH�RU�D�UHODWLYH�VSHFLILFDWLRQ�RI�86$,'�IXQGLQJ�IRU�IDPLO\� SODQQLQJ�� � 7KH� DEVROXWH� VSHFLILFDWLRQ� ZDV� WKH� GROODU� DPRXQW� RI� 86$,'� VXSSRUW� IRU�IHUWLOLW\�SURJUDPV�SHU�ZRPDQ DJHG����WKURXJK����\HDUV��ZKLOH�WKH�UHODWLYH�VSHFLILFDWLRQ�ZDV�WKH�86$,'� SURSRUWLRQ� LQ� UHODWLRQ� WR� DOO� GRQRU� VXSSRUW� IRU� IHUWLOLW\� SURJUDPV� LQ� WKDW� \HDU� LQ� WKH�FRXQWU\�
5(68/76

'HVFULSWLYH�UHVXOWV
7KH� UHODWLRQVKLSV� EHWZHHQ�86$,'� LQSXWV� DQG� RXWFRPHV� DUH� SUHVHQWHG� LQ� WZR�ZD\V�� � )LUVW�� WKH�FDOFXODWHG� 86$,'� IDPLO\� SODQQLQJ� FRVW� SHU� ZRPDQ�SURWHFWHG�\HDU� LV� DQDO\]HG�� DQG� VHFRQG��UHJUHVVLRQ� FRHIILFLHQWV� IRU� WKH� UHODWLRQVKLS� EHWZHHQ� &35� DQG� WKH� LQGHSHQGHQW� YDULDEOHV� DUH�SUHVHQWHG��



��

)LJXUH���VKRZV�WKH�DJJUHJDWH� LQSXWV�DQG�RXWSXWV�� � ,Q�RUGHU� WR�HVWLPDWH� WKH�QXPEHU�RI�³ZRPDQ�SURWHFWHG�\HDUV�´� WKH�ILWWHG��DGMXVWHG�&35�ZDV�PXOWLSOLHG�E\�WKH�QXPEHU�RI�ZRPHQ�DJHG�������IRU�HDFK�FRXQWU\�DQG�\HDU���&RVWV�ZHUH�FDOFXODWHG�DV�WRWDO�86$,'�IDPLO\�SODQQLQJ�LQSXW�IRU�HDFK�\HDU��)+$�FRXQWULHV�ZHUH�FRPSDUHG�ZLWK�PLVVLRQ�EDVHG�FRXQWULHV�IRU�WKH�\HDUV�EHIRUH�DQG�DIWHU�WKH�WUDQVLWLRQ�WR�WKH�UHJLRQDOL]DWLRQ�VWUDWHJ\���7KH�UHVXOWV�LQ�)LJXUH���VKRZ�WKDW�WKH�PLVVLRQ�EDVHG�FRXQWULHV� H[SHQGHG� VXEVWDQWLDOO\�PRUH� SHU�ZRPDQ�SURWHFWHG� \HDU WKDQ� GLG� WKH� )+$� FRXQWULHV��ERWK� EHIRUH� DQG� DIWHU� WKH� WUDQVLWLRQ�� �7KH� WUDQVLWLRQ� WR� WKH� UHJLRQDOL]DWLRQ� VWUDWHJ\� LQ� WKH�)+$�FRXQWULHV�ZDV�DVVRFLDWHG�ZLWK�D�VXEVWDQWLDO�UHGXFWLRQ�LQ�WKH�FRVW�SHU�ZRPDQ�SURWHFWHG�\HDU���,Q�DOO�\HDUV� WKH� FRVW� LQ� GROODUV� RI� 86$,'� LQSXW� SHU� ZRPDQ�SURWHFWHG�\HDU� ZDV� KLJKHU� LQ� WKH� IRXU�PLVVLRQ�EDVHG�FRXQWULHV�WKDQ�LQ�WKH�IRXU�)+$�FRXQWULHV���7KH�DYHUDJH�FRVW�SHU�ZRPDQ�SURWHFWHG�\HDU�RYHU�WKH���\HDU�SHULRG�����������ZDV��������IRU�WKH�PLVVLRQ�EDVHG�FRXQWULHV�DV�FRQWUDVWHG�WR� RQO\� ������� IRU� WKH� )+$� FRXQWULHV�� � %\� WKLV� VLPSOH�PHDVXUH�� WKH� )+$� DSSURDFK�ZDV� WKUHH�WLPHV�DV�FRVW�HIIHFWLYH�DV�WKH�PLVVLRQ�EDVHG�DSSURDFK�

)LJXUH�����&RPSDULVRQ�EHWZHHQ���)+$�DQG���PLVVLRQ�FRXQWULHV
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� ��� ���� ���� ���� ����
3RSXODWLRQ�RI�ZRPHQ�DJHG�������������
3RSXODWLRQ�RI�ZRPHQ�DJHG�������������
$QQXDO�86$,'�IDPLO\�SODQQLQJIXQGLQJ�����������
$QQXDO�86$,'�IDPLO\�SODQQLQJIXQGLQJ�����������

$YHUDJH�DQQXDO�ZRPHQ�SURWHFWHG\HDUV�������
$YHUDJH�DQQXDO�ZRPHQ�SURWHFWHG\HDUV�������

$JJUHJDWH�DPRXQWV�LQ�PLOOLRQV

)+$0LVVLRQ



��

([WHUQDO� VXSSRUW� IURP�QRQ�86$,'�VRXUFHV� URVH� VRPHZKDW� LQ� WKH�)+$�FRXQWULHV� �FRPSDUHG� WR�WKRVH� ZLWK� PLVVLRQV�� DIWHU� 86$,'� PLVVLRQ� FORVXUHV� LQ� WKH� )+$� FRXQWULHV� EHJDQ�� � 7KLV� LV�GRFXPHQWHG�LQ�WKH�)+$�5HVXOWV�5HSRUW������DQG�LV�FKDUDFWHUL]HG�DV�³PRELOL]LQJ�RWKHU�GRQRUV´���7KLV� �KDV�EHHQ�RQH�RI� WKH�PDLQ�REMHFWLYHV�RI� WKH�)+$�VLQFH�LWV� LQFHSWLRQ�DQG�UHFHLYHG�D� ORW�RI�DWWHQWLRQ� IURP� 86$,'� DQG� 'HSDUWPHQW� RI� 6WDWH� UHSUHVHQWDWLYHV� LQ� WKH� FRXQWULHV� ZKHUH� WKH�PLVVLRQV�FORVHG�
5HJUHVVLRQ�DQDO\VHV

2XU�UHJUHVVLRQ�DQDO\VHV�XVHG�WKUHH�LQGHSHQGHQW�YDULDEOHV�����\HDU������VWDWXV�DV�)+$�FRXQWU\�YV��PLVVLRQ�EDVH�FRXQWU\�DQG� ����86$,'�IDPLO\�SODQQLQJ� IXQGLQJ� LQ�SHU�ZRPDQ�RU� UHODWLYH� WHUPV���7KH�GHSHQGHQW�YDULDEOH�ZDV�WKH�ILWWHG��DGMXVWHG�ORJLVWLF�RI�&35���$V�VKRZQ�LQ�7DEOH����&35�LQ�WKH�ILUVW�UHJUHVVLRQ�VKRZHG�YHU\�VWURQJ�SRVLWLYH�FRUUHODWLRQ�ZLWK�\HDU��FRHIILFLHQW�RI�������ZLWK�3����������D VWURQJ�SRVLWLYH�FRUUHODWLRQ�ZLWK�WRWDO�86$,'�IDPLO\�SODQQLQJ�GROODUV�SHU�ZRPDQ��������FRHIILFLHQW� RI� ������ DQG� 3� � ������� DQG� D� VWURQJ� WUHQG� WRZDUG� SRVLWLYH� FRUUHODWLRQ�ZLWK�)+$�VWDWXV��FRHIILFLHQW� �������DQG�3� ��������

)LJXUH�����3HU�<HDU�5HVXOWV
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� �� �� �� �� ��
86$,'�IDPLO\�SODQQLQJ�IXQGLQJ�SHUZRPDQ� ����������

86$,'�IDPLO\�SODQQLQJ�IXQGLQJ�SHUZRPDQ�����������

&RVW�SHU�ZRPDQ�\HDU�RI�SURWHFWLRQ����������

&RVW�SHU�ZRPDQ�\HDU�RI�SURWHFWLRQ����������

'ROODUV

)+$0LVVLRQ



��

7DEOH�����5HJUHVVLRQ�FRHIILFLHQWV�LQFOXGLQJ�RQO\�86$,'�DEVROXWH�IXQGLQJ
,QGHSHQGHQW�9DULDEOHV &RHIILFLHQWV 6WDQGDUG�(UURU W�6WDW 3�YDOXH,QWHUFHSW ������� ������ ����� �������<HDU ����� ����� ���� �������)+$�VWDWXV ����� ����� ���� �����(VW��7RWDO�86$,'�)3��SHU�ZRPDQ������ ����� ����� ���� �����$GMXVWHG�5�VTXDUHG�LV��������)�������LV�������S���������7KH�GHSHQGHQW�YDULDEOH�ZDV�WKHILWWHG��DGMXVWHG�ORJLVWLF�RI�&35�

8QGHU�WKH�VHFRQG�VSHFLILFDWLRQ��WKH�UHVXOWV�LQ�7DEOH���VKRZHG�D�VWURQJ�SRVLWLYH�FRUUHODWLRQ�ZLWK�\HDU� �FRHIILFLHQW RI� ������ZLWK�3����������� D� VWURQJ�SRVLWLYH� FRUUHODWLRQ�ZLWK�SHUFHQWDJH�RI� DOO�GRQRU�IDPLO\�SODQQLQJ�DVVLVWDQFH�FRQWULEXWHG�E\�86$,'��FRHIILFLHQW�RI�������DQG�3����������DV�ZHOO�DV�D�VWURQJ�SRVLWLYH�FRUUHODWLRQ�ZLWK�)+$�VWDWXV��FRHIILFLHQW�RI�������DQG�3� ��������� �$Q�DOWHUQDWLYH�VSHFLILFDWLRQ� �$QQH[�(��VRXJKW� WR�H[DPLQH� WKH�LPSDFW�RI� LQFOXGLQJ�ERWK�WRWDO�GRQRU�DQG�86$,'�IXQGLQJ�LQ�DEVROXWH�WHUPV���%HFDXVH�RI�PXOWLFROOLQHDULW\�DPRQJ�\HDU��DOO�GRQRU��DQG�86$,'�IXQGLQJ��KRZHYHU��WKH�UHVXOWV�ZHUH�QRW�VDEOH�
7DEOH�����5HJUHVVLRQ�UHVXOWV�ZLWK�DOO�GRQRU�DQG���86$,'�LQSXWV

,QGHSHQGHQW�9DULDEOHV &RHIILFLHQWV 6WDQGDUG�(UURU W�6WDW 3�YDOXH,QWHUFHSW �������� ������ ����� �������<HDU ����� ����� ���� �������)+$�VWDWXV ����� ����� ���� �����86$,'�)3�DV�SURSRUWLRQ�RI�DOO�GRQRU�)3�� ����� ����� ���� �����$GMXVWHG�5��LV��������)�������LV�������S���������7KH�GHSHQGHQW�YDULDEOH�ZDV�WKH�ILWWHG��DGMXVWHG�ORJLVWLF�RI�&35�



��

&RVW�FRPSDULVRQ
$�IXUWKHU�DQDO\VLV�ZDV�GRQH� WR�HVWLPDWH�ZKDW� LW�ZRXOG�KDYH�FRVW� WR�DFKLHYH� WKH�VDPH� OHYHOV�RI�&35�ZLWKRXW� WKH�)+$� UHJLRQDOL]DWLRQ� VWUDWHJ\�� �&RHIILFLHQWV� IURP� WKH� ILUVW� UHJUHVVLRQ� DQDO\VLV�DERYH�ZHUH� XVHG� WR� HVWLPDWH� WKH� WRWDO�86$,'�IDPLO\� SODQQLQJ� H[SHQGLWXUHV� SHU�ZRPDQ�������ZKLFK�ZRXOG�KDYH�EHHQ�QHFHVVDU\�WR�DFKLHYH� WKH�VDPH OHYHO�RI�&35���7KH�UHVXOWV�DUH�VKRZQ�LQ�)LJXUH������$FURVV�WKH�IRXU�)+$�FRXQWULHV��LQ�RUGHU�WR�DFKLHYH�WKH�VDPH�OHYHOV�RI�&35��LW�ZRXOG�KDYH�UHTXLUHG� WKH�DGGLWLRQDO�H[SHQGLWXUH�RI� �������PLOOLRQ�LQ�������������PLOOLRQ�LQ�������DQG�������PLOOLRQ�LQ������
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����

86$,'�WRWDO�IDPLO\�SODQQLQJ�GROODUV�SHU�ZRPDQ������

���� ���� ���� ���� ���� ���� ���� ���� ���� ����<HDU

)LJXUH�����(VWLPDWHG�86$,'�WRWDO�IDPLO\�SODQQLQJ�H[SHQGLWXUHV�IRU�HTXLYDOHQW�SUHYDOHQFH�ZLWKRXW�)+$�VWUDWHJ\0LVVLRQ�EDVHG�FRXQWULHV
)+$�FRXQWULHV��DFWXDO�
)+$�FRXQWULHV�ZLWKRXW)+$�VWUDWHJ\



��

&RXSOH�\HDUV�RI�SURWHFWLRQ��&<3�
,Q�WKH�SHULRG�����������WKH�QXPEHU�RI�&<3�GHOLYHUHG�E\�86$,'�URVH�VWHDGLO\�LQ�ERWK�WKH�JURXS�RI� IRXU� )+$� FRXQWULHV� DQG� WKH� JURXS� RI� IRXU�PLVVLRQ�EDVHG� FRPSDULVRQ� FRXQWULHV�� � $IWHU� WKH�WUDQVLWLRQ�WR�WKH�UHJLRQDOL]DWLRQ�VWUDWHJ\�IURP������������WKH�QXPEHU�RI�&<3�FRQWLQXHG�WR�ULVH�LQ�WKH�PLVVLRQ�EDVHG�FRXQWULHV��EXW�IHOO�VKDUSO\�IRU�WKH�)+$�JURXS��VHH�)LJXUH�����

'HVSLWH�WKLV�GLIIHUHQFH�LQ�&<3�WUHQGV��WKH�HVWLPDWHG�&35�LQFUHDVHG�LQ�ERWK�JURXSV�RI�FRXQWULHV���,W� KDV� EHHQ� DQ� H[SOLFLW� SULRULW\� LQ� WKH� )+$� UHJLRQ� WR� HQFRXUDJH� RWKHU� GRQRUV� WR� PDNH� ODUJHU�FRQWULEXWLRQV� DV� WKH�86$,'�SUHVHQFH�KDV�GLPLQLVKHG�� � ,Q� IDFW�� LQ� VRPH�FRXQWULHV� VXFK�DV�&{WH�G¶,YRLUH�� WKH�*HUPDQ�DLG�RUJDQL]DWLRQ��.I:�� KDV�GRQDWHG� ODUJH�QXPEHUV�RI� FRQGRPV� VLQFH� WKH�WUDQVLWLRQ� �DQG� WKHUH�PD\�EH�RWKHU�H[DPSOHV� WKDW�ZH�ZHUH�QRW�DEOH� WR�GRFXPHQW��� � �&RPSDULQJ�&{WH� G¶,YRLUH� DV� DQ� H[DPSOH� RI� WKH� UHJLRQDOL]HG� FRXQWULHV�ZLWK� 6HQHJDO� DV� DQ� H[DPSOH� RI� WKH�PLVVLRQ�EDVHG� FRXQWULHV�� ZH� IRXQG� WKDW� ZKLOH� HVWLPDWHG� &35� KDV� FRQWLQXHG� WR� ULVH� LQ� ERWK�FRXQWULHV�� WKH� 86$,'� VXSSOLHG� WRWDO� &<3� DV� ZHOO� DV� WKH� &<3� UHODWHG� WR� FRQGRPV� RQO\� KDV�GURSSHG�RII�VKDUSO\�LQ�&,�EXW�QRW�LQ�6HQHJDO�� �:H�VSHFXODWH�WKDW�WKLV�FRXOG�EH�H[SODLQHG�E\�WKH�)+$�HIIRUW�WR�HQFRXUDJH�RWKHU�GRQRUV��VXFK�DV�.I:��WR�EHFRPH�PRUH�DFWLYH�LQ�IDPLO\�SODQQLQJ�

)LJXUH�����&RPSDULVRQ�LQ�&RXSOH�<HDUV�RI�3URWHFWLRQ�EHWZHHQ�0LVVLRQ�%DVHG�DQG�)+$�&RXQWULHV
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���� ���� ���� ���� ���� ���� ����

)+$�7RWDO�&<3%,/$7�7RWDO�&<3



��

',6&866,21
,Q�WKH�PLG�����¶V�86$,'�FORVHG����PLVVLRQV�LQ�VXE�6DKDUDQ�$IULFD�IRU�D�YDULHW\�RI�SROLWLFDO�DQG�HFRQRPLF�UHDVRQV���1RQHWKHOHVV��86$,'�3+1�SURJUDPV�ZHUH�FRQWLQXHG�LQ�FHUWDLQ�:HVW�$IULFDQ�FRXQWULHV� WKURXJK�D� UHJLRQDOL]DWLRQ� DSSURDFK� NQRZQ� DV�)DPLO\�+HDOWK� DQG�$,'6� �)+$��� �2XU�PDQGDWH�ZDV�WR�FRPSDUH�WKLV�QHZ�DGDSWDWLRQ�DQG�DSSURDFK�ZLWK�WKH�SUHYDLOLQJ�ELODWHUDO�PLVVLRQ�EDVHG� DSSURDFK� IURP� WKH� SHUVSHFWLYH� RI� FRVW� HIIHFWLYHQHVV�� � 7KH� IDFW� WKDW� WKH� LQLWLDWLRQ� RI� WKLV�VWUDWHJ\� FRLQFLGHG�ZLWK� D� ORQJ� WUHQG� WRZDUG� SULYDWL]DWLRQ� RI� VHUYLFHV� DQG� FRVW�UHFRYHU\�PDNHV�WKLV� DQ� HVSHFLDOO\� IUXLWIXO� SHULRG� WR� VWXG\�� � ,Q� SDUWLFXODU� ZH� ZHUH� DVNHG� WR� HVWDEOLVK� D�PHWKRGRORJ\�DQG� DVVHPEOH� GDWD� WKDW� FRXOG�EH�XVHG� LQ� IXWXUH� DQDO\VHV�� �7KH�PHWKRGRORJLHV�ZH�KDYH�GHYLVHG�DUH�GHVFULEHG�DERYH��ZKLOH�GHWDLOV�RI�WKH�EDVH�OLQH�GDWD�DUH�IRXQG�LQ�WKH�$QQH[�
7KH�³UHJLRQDOL]DWLRQ´�LQ�WKLV�VWXG\�LQYROYHG�86$,'�SRSXODWLRQ�DQG�IDPLO\�SODQQLQJ�DVVLVWDQFH�LQ�,YRU\� &RDVW�� %XUNLQD� )DVR�� &DPHURRQ�� DQG� 7RJR� DGPLQLVWHUHG� ZLWK� D� XQLWDU\� PDQDJHPHQW�V\VWHP� LQ� $ELGMDQ�� � 7KH� QHZ� VWUDWHJ\� IHDWXUHG� D� ³IRUFHG� FROODERUDWLRQ´� PRGHO� ZKHUH� IRXU�$PHULFDQ� DJHQFLHV� FRQWUDFWHG� E\� 86$,'� EHFDPH� MRLQWO\� UHVSRQVLEOH� IRU� DFKLHYLQJ� VSHFLILHG�RXWFRPHV�XQGHU�WKH�GLUHFWLRQ�RI�D�³8QLILHG�0DQDJHPHQW�7HDP�´�7KH�QHZ�VWUDWHJ\�UHOLHG�PXFK�PRUH�KHDYLO\�RQ�LPSOHPHQWDWLRQ�WKURXJK�$IULFDQ�RUJDQL]DWLRQV�DQG�PDQDJHUV���)XUWKHUPRUH��WKH�QXPEHU� RI� SHUVRQQHO� DGPLQLVWHULQJ� WKH� SURJUDP� ZDV� FRQVLGHUDEO\� OHDQHU� WKDQ� FRUUHVSRQGLQJ�PLVVLRQ�EDVHG�SURJUDPV�RU� WKDQ�KDG�EHHQ� WUXH�RI�86$,'�VWDIILQJ� LQ� WKH�)+$�FRXQWULHV�EHIRUH�WKH�WUDQVLWLRQ���$�KLJK�SULRULW\�LQ�WKH�QHZ�VWUDWHJ\�ZDV�³PRELOL]DWLRQ�RI�RWKHU�SDUWQHUV´�ZKHUHLQ�VWURQJ�HIIRUWV�ZHUH�PDGH�WR�DWWUDFW�VXSSRUW�RI�86$,'�REMHFWLYHV�IURP�RWKHU�GRQRUV�HYHQ�DV�WKH�SUHVHQFH� RI� 86$,'� LQ� WKHVH� FRXQWULHV� ZDV� EHLQJ� UHGXFHG�� � :H� FKRVH� WR� FRPSDUH� WKH� IRXU�UHJLRQDOL]HG� FRXQWULHV� ZLWK� IRXU� QHLJKERULQJ� FRXQWULHV� ZKHUH� PLVVLRQ� EDVHG� SURJUDPV� KDYH�UHPDLQHG�LQWDFW��*KDQD��*XLQHD��0DOL��DQG�6HQHJDO�
:H� FKRVH� WR� IRFXV� RQ� IDPLO\� SODQQLQJ� RXWFRPHV� VLQFH� WKLV� KDV� EHHQ� WKH� FOHDU� IRFXV� RI� )+$�DXWKRUL]DWLRQ� VLQFH� LWV� LQFHSWLRQ� LQ� ������ WKRXJK�86$,'�3+1�SURJUDPV�� LQFOXGLQJ�)+$�� DOVR�LQFOXGH�PDMRU�REMHFWLYHV�LQ�FKLOG�VXUYLYDO��+,9�$,'6��DQG�RWKHU�KHDOWK�SURJUDPV���3UHYDOHQFH�RI�XVH�RI�FRQWUDFHSWLRQ�DOVR�LV�PRUH�FOHDUO\�GHILQHG�DQG�PHDVXUHG�RYHU�D�ORQJHU�SHULRG�RI�WLPH�WKDQ�LQGLFDWRUV�RI�RWKHU�VXE�VHFWRUV���%HFDXVH�RI�86$,'¶V�FRPSDUDWLYHO\�JUHDWHU�FRPPLWPHQWV�LQ�WKH�ILHOG�RI� IDPLO\�SODQQLQJ�ZLWKLQ�WKH�GRQRU�FRPPXQLWLHV�RI� WKH�FRXQWULHV�VWXGLHG��ZH�ZHUH�EHWWHU�DEOH� WR� LVRODWH� WKH� UHODWLRQVKLS� RI� RXWFRPHV� WR� 86$,'� LQSXWV�� � 'HWDLOHG� GDWD� EDVHV� DQG� WKH�DYDLODELOLW\�RI� DFFXUDWH� VXUYH\� LQIRUPDWLRQ� WKURXJK� WKH�'+6�DQG�:)6�VXUYH\V�SHUPLWWHG�XV� WR�H[DPLQH�VWDWLVWLFDO�UHODWLRQVKLSV�ZLWK�OHVV�³QRLVH´�IURP�RWKHU�GRQRU�DFWLYLWLHV�WKDQ�LV�WUXH�RI�RWKHU�3+1� VXE�VHFWRUV�� � 7KH� VWXG\� WHDP� UHYLHZHG� OLWHUDWXUH�� DFTXLUHG� DQG� VWXGLHG� GDWD� EDVHV�� DQG�FRQVXOWHG�ZLWK�86$,'�DQG�FRQWUDFWRU�WHFKQLFDO�VWDII�DERXW�LQGLFDWRUV�DQG�PHWKRGV�IRU�DQDO\]LQJ�SURJUDP� SHUIRUPDQFH� LQ� FKLOG� VXUYLYDO� DQG� +,9�$,'6� �H�J��� 256� GLVWULEXWLRQ�� LQFLGHQFH� RI�GLDUUKHD��DQG�UHOXFWDQWO\�FRQFOXGHG�WKDW�SRVVLELOLWLHV�IRU�FOHDU�DQDO\WLFDO�UHVXOWV�ZHUH�PXFK�PRUH�OLPLWHG�WKDQ�ZLWK�IDPLO\�SODQQLQJ���7KXV��WKH�WHDP�GHFLGHG�WR�IRFXV�RQ�IDPLO\�SODQQLQJ�
5HJUHVVLRQ� DQDO\VLV� VKRZHG� WKDW� RXU� HVWLPDWHV� RI� SUHYDOHQFH� RI� XVH� RI� PRGHUQ� PHWKRGV� RI�FRQWUDFHSWLRQ� XVLQJ�'+6� DQG�:)6�PHDVXUHPHQWV�ZHOO� ILWWHG� D� ORJLVWLF� DFFHSWDQFH� FXUYH� DQG��DGMXVWHG� IRU� WKH� *HQGHU� 'HYHORSPHQW� ,QGH[� �*',��ZHUH� SRVLWLYHO\� FRUUHODWHG� WR� ���� \HDU�� ����WRWDO� 86$,'� IDPLO\� SODQQLQJ� GROODUV� SHU� ZRPDQ� ������ \HDUV� RI� DJH�� ���� SURSRUWLRQ� RI� WRWDO�



��

IDPLO\� SODQQLQJ� GROODUV� SHU� ZRPDQ� ������ \HDUV� IURP� DOO� VRXUFHV� SURYLGHG� E\� 86$,'� �³��86$,'�FRQWULEXWLRQ´���DQG�����WKH�UHJLRQDOL]DWLRQ�VWUDWHJ\�LWVHOI��)+$��
7KH�VWURQJ�SUHGLFWLYH�UHODWLRQVKLS�ZLWK�\HDU�VXSSRUWV�WKH�JHQHUDO�FRQFOXVLRQ�WKDW�IDPLO\�SODQQLQJ�SURJUDPV� LQ�:HVW�$IULFD�KDYH�PDGH� UDSLG�SURJUHVV� LQ� UHFHQW�\HDUV�� HYHQ� WKRXJK� OHYHOV� UHPDLQ�ORZ�FRPSDUHG�WR�RWKHU�SDUWV�RI�WKH�ZRUOG���7KH�VWUHQJWK�RI�WKH�UHODWLRQVKLS�LV�DOVR�OLNHO\�GXH�LQ�SDUW� WR� WKH�PDWKHPDWLFDO�PRGHO� WKDW� EHVW� UHSUHVHQWV� DFFHSWDQFH� FXUYHV� IRU� IDPLO\� SODQQLQJ�� DQ�XSZDUG�WUHQG�ZLWK�WLPH�LV�LQKHUHQW�LQ�WKH�ORJLVWLF�PRGHO���<HDU��SDVVDJH�RI�WLPH��OLNHO\�LV�D�SUR[\�IRU�RWKHU�YDULDEOHV�WKDW�PD\�KDYH�KDG�D�SRVLWLYH�LQIOXHQFH�RQ�WKH�DFFHSWDQFH�RI�IDPLO\�SODQQLQJ��LQFOXGLQJ� LQWHUSHUVRQDO� FRPPXQLFDWLRQ� QHWZRUNV� DQG� GLIIXVLRQ� RI� LQIRUPDWLRQ� DQG� EHKDYLRU�FKDQJH�� �7KH�HGXFDWLRQDO�� HFRQRPLF�DQG�KHDOWK� VWDWXV�RI�ZRPHQ�KDV� VORZO\�DGYDQFHG�RYHU� WKH�GHFDGH�LQ�WKHVH�FRXQWULHV��PHGLDWLQJ�WKH�VWURQJ�SRVLWLYH�FRUUHODWLRQ�ZLWK�\HDU�
2XU� DQDO\VLV� VKRZV� DQ� H[WUDRUGLQDULO\� VWURQJ� UHODWLRQVKLS� EHWZHHQ� SUHYDOHQFH� RI� XVH� RI�FRQWUDFHSWLRQ�DQG�WKH�VKDUH�RI�HFRQRPLF��HGXFDWLRQDO��DQG�KHDOWK�SURJUHVV�HQMR\HG�E\�ZRPHQ�DV�WKHVH� IDFWRUV�DUH� UHSUHVHQWHG�ZLWKLQ� WKH�FRPELQHG�81'3��*HQGHU�'HYHORSPHQW� ,QGH[´� �*',����,PSRUWDQW� SROLF\�FKDQJHV� IDYRULQJ� IDPLO\� SODQQLQJ�KDYH� WUDQVSLUHG� LQ� VRPH�RI� WKHVH�FRXQWULHV��VRPH�HYHQ�PRYLQJ�IURP�SUR�QDWDOLVW�SROLFLHV��7RJR��WR�WKH�DGRSWLRQ�RI�QDWLRQDO�IDPLO\�SODQQLQJ�SROLFLHV��6RFLDO�PDUNHWLQJ�RI�IDPLO\�SODQQLQJ�KDV�LQFUHDVHG�VXEVWDQWLDOO\�LQ�WKLV�UHJLRQ�RYHU�WKH�GHFDGH� DQG� OLNHO\� LV� KDYLQJ� D�PDMRU� LPSDFW�RQ�XWLOL]DWLRQ��3ULYDWL]DWLRQ�� LQFOXGLQJ� FRPPHUFLDO�UHWDLO�VDOHV�UHODWHG WR�VRFLDO�PDUNHWLQJ��KDV�VSUHDG�RYHU�PRVW�RI�:HVW�$IULFD�PHDQLQJ��LQWHU�DOLD��PRUH� IDPLO\� SODQQLQJ�PHWKRGV� DYDLODEOH� LQ� WKH�SULYDWH� VHFWRU� WR� VXSSO\� WKH�GHPDQG�FUHDWHG�E\�PDUNHWLQJ���2WKHU�LPSRUWDQW�YDULDEOHV�RYHU�WKH�GHFDGH�LQFOXGH�FLYLO�FRQIOLFW��HFRQRPLF�FKDQJHV��DQG�GHYDOXDWLRQ�RI�WKH�:HVW�$IULFDQ�&)$�IUDQF�LQ������
7KH�VWURQJ�UHODWLRQVKLS�ZLWK�WRWDO�86$,'�IDPLO\�SODQQLQJ�GROODUV�SHU�ZRPDQ�DJHG�������\HDUV�LV�ERWK�UHDVVXULQJ�DQG�LQWXLWLYH���0RUH�WKDQ�DQ\�RWKHU�GRQRU�LQ�WKLV�UHJLRQ�86$,'�KDV�PDGH�D�PDMRU�HIIRUW� WR� LPSDFW� SRSXODWLRQ� JURZWK� DQG� UHSURGXFWLYH� KHDOWK� WKURXJK� GHPDQG� DQG� VHUYLFHV� IRU�PRGHUQ�PHWKRGV�RI�IDPLO\�SODQQLQJ���/DUJH�GROODU�DPRXQWV�RI�DLG�KDYH�EHHQ�H[SHQGHG�IRU�SROLF\�GHYHORSPHQW�� LQVWLWXWLRQDOL]DWLRQ�� LPSOHPHQWDWLRQ�� ORJLVWLFV� DQG� HYDOXDWLRQ�� � ,QFUHDVHV� LQ� &35�DQG�GHFOLQHV�LQ�KLJK�IHUWLOLW\�UDWHV�ZHUH�FRQILGHQWO\�H[SHFWHG�WKRXJK�WKH�WUDMHFWRU\�RI�FKDQJH��WKH�ORQJ�SHULRG�RI�ORZ�OHYHOV�RI�GLIIXVLRQ�DQG�UHFHQW�UDSLG�DFFHOHUDWLRQ�LQ�PRVW�RI�WKH�HLJKW�FRXQWULHV�VWXGLHG²ZDV�QRW�ZHOO�IRUHFDVW ZLWKLQ�86$,'�VWUDWHJ\�DQG�SURJUDP�GRFXPHQWV��PDLQO\�EHFDXVH�YHU\� VKRUW� WLPH�SHULRGV�ZHUH�XVHG� IRU� DQDO\VLV� DQG�SODQQLQJ��RIWHQ�RQO\� WKUHH� WR� ILYH�\HDUV�� � ,W�ZLOO� EH� FOHDU� WR� SROLF\� PDNHUV� WKDW� LQFUHDVLQJ� GROODU� LQSXWV� KDV� D� GLUHFW� UHODWLRQVKLS� WR� WKH�XWLOL]DWLRQ� RI�PRGHUQ�PHWKRGV�� �:H� GLG� QRW� DWWHPSW� LQ� WKLV� VWXG\� WR� GLVFHUQ� KRZ� YDULDWLRQ� LQ�H[SHQGLWXUHV�IRU�VSHFLILF�W\SHV�RI�DFWLYLWLHV�ZLWKLQ�WKH�GRPDLQ�RI�IDPLO\�SODQQLQJ�ZHUH�DVVRFLDWHG�ZLWK�&35� DQG� FRPSDUDWLYHO\�PRUH�RU� OHVV� FRVW� HIIHFWLYHQHVV�� �7KHVH�TXHVWLRQV� DUH�EH\RQG�WKH�SUHVHQW� ZRUN� EXW� DUH� DGGUHVVDEOH� ZLWK� '+6� GDWD� RQ� NQRZOHGJH�� DWWLWXGHV� DQG� SUDFWLFHV� �ZLWK�DSSURSULDWH� ODJV�� LQ� HDFK� FRXQWU\� DQG� FRVW� GDWD� VHULHV� IURP� 86$,'� �DQG� SRVVLEO\� 81)3$��FRXQWU\� SURJUDP� UHFRUGV� WKDW� GLVDJJUHJDWH� SRSXODWLRQ�IDPLO\� SODQQLQJ� IXQGLQJ� LQWR� VHYHUDO�LQWHUHVWLQJ�VXE�FDWHJRULHV�
&35�ZDV�DOVR�SRVLWLYHO\�LQIOXHQFHG�E\�WKH�VKDUH�RI�WRWDO�IDPLO\�SODQQLQJ�GROODUV�SHU�ZRPDQ�������\HDUV�IURP�DOO�VRXUFHV�SURYLGHG�E\�86$,'���7KLV�YDULDEOH��³��86$,'�FRQWULEXWLRQ´��PHDQV�WKDW� WR� WKH� H[WHQW� WKDW� 86$,'� LV� WKH� GRPLQDQW� GRQRU� LQ� IDPLO\� SODQQLQJ� WKH� LPSURYHPHQW� LQ�
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XWLOL]DWLRQ�RI�PRGHUQ�PHWKRGV�LV�JUHDWHU���%\�FUHDWLQJ�WKLV�YDULDEOH�ZH�KDYH�EHHQ�DEOH�WR�FRQWURO�WR� JRRG� H[WHQW� IRU� WUHQGV� LQ� RWKHU� GRQRU� IXQGLQJ� RI� IDPLO\� SODQQLQJ� SURJUDPV�� � 86$,'¶V�SUHGRPLQDQW� UROH� LQ� IDPLO\� SODQQLQJ� SHUKDSV� IRVWHUHG� IRFXVHG� PDQDJHPHQW� DQG� FRQVLVWHQW�PHVVDJHV�� DQG� WKLV� SRVVLEO\� KDV� EHHQ� PRUH� HIIHFWLYH� LQ� LQFUHDVLQJ� &35� WKDQ� VLWXDWLRQV� RI�PXOWLSOH��SRWHQWLDOO\�FRPSHWLQJ�PHVVDJHV�DQG�PDQDJHPHQW���0DUNHWLQJ DQG�ORJLVWLFV�SHUKDSV�DUH�PDQDJHG�PRUH�HIIHFWLYHO\�ZKHQ�WKHUH�LV�RQH�SUHGRPLQDQW�GRQRU���7KH�WZR�FKDUWV�LQ�$QQH[�'�RQ�2'$�IXQGLQJ�IURP�DOO�VRXUFHV�VKRZ�FOHDUO\�WKDW�86$,'�QR�ORQJHU�LV�WKH�RYHUZKHOPLQJ�SUHVHQFH�IRU�IXQGLQJ�EXW�UHPDLQV�WKH�ODUJHVW�IXQGHU���
2YHUDOO�H[SHQGLWXUHV�IRU�IDPLO\�SODQQLQJ�IRU�WKHVH�HLJKW�FRXQWULHV�URVH�������IDLUO\�VWHDGLO\�IURP�����WR�����PLOOLRQ��SHU�\HDU��RYHU�WKH����\HDU�SHULRG���86$,'¶V�*OREDO�%XUHDX�ZDV�WKH�ODUJHVW�SUHVHQFH� XQWLO� ����� DIWHU� ZKLFK� ODUJH� H[SHQGLWXUHV� IURP� HDUOLHU� $)5� %XUHDX� REOLJDWLRQV�SUHGRPLQDWHG� IURP� ����� ± ������ �$IWHU� ������$)5�%XUHDX� H[SHQGLWXUHV� KHOG� IDLUO\� FRQVWDQW��86$,'¶V� *OREDO� %XUHDX� H[SHQGLWXUHV� IHOO� PDUNHGO\�� DQG� H[SHQGLWXUHV� IURP� QRQ�8�6�� GRQRUV�URVH� VWHHSO\�� � 7KH� LQGH[�ZH� XVHG� IRU�$)5� RSHUDWLQJ� H[SHQVHV� DWWULEXWDEOH� WR� IDPLO\� SODQQLQJ�PDQDJHPHQW� VKRZV� D� IDLUO\� FRQVWDQW� DPRXQW�RYHU� WKH�SHULRG� �DURXQG������PLOOLRQ�\HDU��ZKLFK�ZDV�DERXW�����RI�WRWDO�86$,'�H[SHQGLWXUHV�LQ�����������EXW�RQO\����E\�WKH�HQG�RI�WKH�SHULRG���:H�EHOLHYH�WKLV�LQGH[�RI�86$,'�2(�H[SHQGLWXUHV�IRU�SRSXODWLRQ�DQG�IDPLO\�SODQQLQJ�VWDII�LV�D�JRRG�RQH�DQG�VHUYHV�DV�LQWHQGHG�EXW��DV�LW�WXUQV�RXW��WKLV�PHDVXUH�GRHV�QRW�DGG�PXFK�DV�LW�GRHV�QRW�FRUUHODWH�ZLWK�&35�RU�VWXG\�FRPSDULVRQ�JURXS�&35�OHYHOV�RU�FKDQJHV�DPRQJ�WKH�FRXQWULHV����
7UHQGV� RI� DOO� GRQRUV� DFWLYH� LQ� IDPLO\� SODQQLQJ� RYHU� WKH� ODVW� WZHQW\� \HDUV� VKRZ� WKDW� 86$,'�DFFRXQWHG� IRU� DERXW�����RI�GRQRU�H[SHQGLWXUHV�IRU� IDPLO\�SODQQLQJ� LQ� WKH�IRXU�)+$�FRXQWULHV�RYHU� WKH� SHULRG� �����������ZKLFK� VKDUH� GHFOLQHG� WR� DERXW� ���� E\� ������ � %\� FRQWUDVW�� LQ� WKH�FRPSDULVRQ�FRXQWULHV��86$,'�H[SHQGLWXUHV�UHPDLQHG�DW�OHDVW�����RI�WKH�WRWDO���
7KH� UHJLRQDOL]DWLRQ� �)+$��VWUDWHJ\� LWVHOI�KDG�D�FRQVLVWHQWO\�SRVLWLYH�FRUUHODWLRQ�ZLWK�HVWLPDWHG�&35�WKRXJK�WKLV�UHODWLRQVKLS�ZDV�VRPHZKDW�PRUH�OLNHO\�WR�EH�H[SODLQHG�E\�FKDQFH��3 �����WKDQ�WKH�DERYH�FRUUHODWLRQV���:KLOH�WKH�SUHVHQW�GDWD�VHULHV�GR�QRW�SHUPLW�GLVFRYHU\�RI�ZKLFK�SDUWV�RI�WKH�QHZ�VWUDWHJ\�OLNHO\�ZHUH�PRVW�HIIHFWLYH��WKH�OHDQHU�FHQWUDO�DGPLQLVWUDWLYH�VWDII�FRPELQHG�ZLWK�PRUH� QDWLRQDO� DQG� ORFDO� DXWRQRP\� SRVVLEO\� ZHUH� LPSRUWDQW� FRQWULEXWRUV�� � 7KH� ³IRUFHG�FROODERUDWLRQ´� DVSHFW�RI� WKH�)+$�DSSURDFK�SUREDEO\�DOVR�ZDV� LQIOXHQWLDO�DV� VRPH� LQWHUYLHZHHV�VSHFXODWHG� WKDW� WKHUH�PD\�EH� OHVV�QRQ�SURGXFWLYH�FRPSHWLWLRQ�DPRQJ�8�6��FRQWUDFWLQJ�DJHQFLHV�WKDQ� LQ� WKH� GRPLQDQW� PLVVLRQ� PRGHO�� � 7KHUH� FOHDUO\� LV� EHWWHU� FURVV�ERUGHU� FRRUGLQDWLRQ� RI�SODQQLQJ��VKDULQJ�RI�UHVRXUFHV�DQG�HFRQRPLHV�RI�VFDOH�DQG�FRPPXQLFDWLRQ�WKURXJK�WKH�³8QLILHG�0DQDJHPHQW� 7HDP�´� �7KH� JUHDWHU� XVH� RI�$IULFDQ� RUJDQL]DWLRQV� DQG� WHFKQLFDO� OHDGHUVKLS� OLNHO\�KDV�VWLPXODWHG�OR\DOWLHV�DQG�SHUIRUPDQFH�DQG�PD\�EH�PRUH�³FXOWXUDOO\�DGDSWHG�´
)RU�UHDGHUV�QRW�IDPLOLDU�ZLWK�WKH�)+$�PRGHO��WKH�IROORZLQJ�DVSHFWV�DUH�QRWHG������)+$�KDV�SXW�VWURQJ� FHQWUDO� HPSKDVLV� RQ� VHUYLFH�GHOLYHU\������ WKH�SURJUDP� LQFOXGHV� LQWHUYHQWLRQV� IRU� VHYHUDO�PDLQ�DVSHFWV�RI�UHSURGXFWLYH�KHDOWK������D�VWURQJ�³UHVXOWV�RULHQWDWLRQ´�LV�H[HUFLVHG�DV�FRQWUDFWRUV�DUH�UHWDLQHG�EDVHG�RQ�SHUIRUPDQFH�>DQG�RQH�ZDV�QRW�UHQHZHG@������WHFKQLFDO�DVVLVWDQFH�GUDZV�RQ�D�SRRO�RI�NQRZQ�H[SHUWV� IRU� WKH�VXE�UHJLRQ�ZKRVH�VNLOOV�PD\�EH�VKDUHG�RU�GHSOR\HG�DV�QHHGHG������ WKH� 7HDP� RIWHQ� FDQ� TXLFNO\� VKLIW� UHVRXUFHV� DV� QHHGHG�� ���� JRRG� WUDLQLQJ� DQG� RSHUDWLRQDO�UHVHDUFK� DUH� LQFOXGHG� WKURXJKRXW� WKH� SURJUDP�� ���� ILHOG� VXSSRUW� IURP� QXPHURXV� 8�6��EDVHG�WHFKQLFDO�VXSSRUW�DJHQFLHV�LV�RIWHQ�DQG�IOH[LEO\�GHSOR\HG�FURVV�ERUGHUV������WKHUH�VHHPV�WR�KDYH�
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EHHQ� FRQVLVWHQW� HPSKDVLV� RQ� SURJUDP� IROORZ�XSV�� ���� DV� D� UHJLRQDO� RUJDQL]DWLRQ�� )+$� LV� QRW�EHKROGHQ�WR�RQH�VLQJOH�QDWLRQDO�JRYHUQPHQW�������DV�D�UHJLRQDO�SURJUDP��)+$�PD\�EH�DW�JUHDWHU�OLEHUW\� WR� WDNH� D� ORQJ�WHUP� YLVLRQ� RI� LWV� PDQGDWH�� ����� WKHUH� PD\� EH� JUHDWHU� RSSRUWXQLW\� WR�GLYHUVLI\�ILQDQFLQJ�LQ�WKH�UHJLRQDO�PRGHO��DQG������FRRUGLQDWLRQ�EHWZHHQ�FRXQWULHV�PD\�EH�PRUH�HIIHFWLYH��H�J���)+$�KDV�VXSSRUWHG�WUDLQLQJ�LQ�6HQHJDO�DQG�HOVHZKHUH�RXWVLGH�LWV�GHILQHG�FRXQWU\�IUDPHZRUN��ZKLFK�LV�FODLPHG�WR�EHQHILW�PDQ\�FRXQWULHV�LQ�WKH�VXE�UHJLRQ����
7KH�FRQFHQWUDWLRQ�DQG�FRRUGLQDWLRQ�RI�H[SHUWLVH�IRXQG�LQ�)+$�VXJJHVWV�LWV�XWLOLW\�DV�D�WHFKQLFDO�LPSOHPHQWLQJ�DJHQF\�IRU�RWKHU�DLG�DJHQFLHV�VXFK�DV�WKH�:RUOG�%DQN��DW�OHDVW�LQ�WKH�IRXU�FRXQWULHV�ZKHUH�LW�SUHVHQWO\�LV�EDVHG�DQG�SUREDEO\�PRUH�EURDGO\���)RU�H[DPSOH��86$,'�WHFKQLFDO�H[SHUWV�FRXOG�EH�XVHG�LQ�FHUWLILFDWLRQ�RI�SURJUDP�FRQGLWLRQDOLWLHV�DQG�WR�DVVLVW�LQ�³XQEORFNLQJ´�IXQGLQJ���5HJLRQDO�SURJUDPV�VKRXOG�EH�EHWWHU�DEOH� WR�DGGUHVV�³FURVV�ERUGHU�LVVXHV´�VXFK�DV�PLJUDQWV�DQG�WUDGHUV�� � )LQDOO\�� )+$� PD\� EH� HVSHFLDOO\� HIIHFWLYH� DW� ³OHYHUDJLQJ� VXSSRUW´� IURP� QRQ�86$,'�VRXUFHV�� � )RU� H[DPSOH�� 36,� HVWLPDWHG� WKDW� WKH� YDOXH� RI� UHVRXUFHV� XVHG� WR� VXSSRUW� LW¶V� VRFLDO�PDUNHWLQJ�SURJUDPV�LV�URXJKO\�����PLOOLRQ�D�\HDU� LQ�WKHVH�HLJKW�FRXQWULHV��36,�DOVR�FRQWULEXWHG�KDOI� RI� D� IXOO�WLPH�HTXLYDOHQW� SRVLWLRQ�RYHU� DQG� DERYH� LWV� FRQWUDFW� WR� IDFLOLWDWH� MRLQW� JRDOV�ZLWK�)+$�
2Q� WKH� RWKHU� KDQG� WKHUH� DUH� FULWLTXHV� DQG� LQKHUHQW� GLVDGYDQWDJHV� RI� D� UHJLRQDO� PRGHO�� )RU�H[DPSOH��QDWLRQDO�IDPLO\�SODQQLQJ�SURJUDPV�H[SUHVVHG�VRPH�FRQFHUQ�DERXW�KDYLQJ�UHGXFHG�LQSXW�LQWR� SODQQLQJ� DQG� FRQWURO� RI� )+$� SURJUDP� UHVRXUFHV� VLQFH� LWV� DQQXDO� EXGJHWV� DUH� QRW� VWULFWO\�UHVHUYHG�IRU�VSHFLILF�FRXQWULHV�EXW PD\�EH�VKLIWHG�DV�QHHGHG���6HYHUDO�QDWLRQDO�SURJUDP�RIILFHUV��LQ�7RJR�DQG�&{WH�G¶,YRLUH��H[SUHVVHG�UHJUHW�WKDW�WKH\�GLG�QRW�KDYH�VXIILFLHQW�LQSXW�LQWR�SODQQLQJ�DQG�LPSOHPHQWDWLRQ�� �7KH\�ZHUH�FRQFHUQHG�WKDW�PD\EH�WRR�PXFK�HPSKDVLV�KDG�EHHQ�SODFHG�RQ�³FUDQNLQJ�RXW´�&<3V��FRXSOH�\HDU�SURWHFWLRQ��DQG�WKDW�PRUH�HPSKDVLV�VKRXOG�KDYH�EHHQ�SODFHG�RQ�ORQJ�WHUP�EHKDYLRU�DQG�DWWLWXGH�FKDQJHV���$�SDUWLFXODU�SRLQW�RI�FRQFHUQ�ZDV�WKDW�PRUH�HIIRUW�KDG�QRW�EHHQ�PDGH�WR�LQFUHDVH�WKH�QXPEHU�RI�GLVWULEXWLRQ�SRLQWV���:KLOH�LQFUHDVLQJ�WKH�QXPEHU�RI�GLVWULEXWLRQ� SRLQWV� LV� DQ� H[SOLFLW� JRDO� RI�81)3$�� WKHUH� KDV� QRW� \HW� EHHQ�JRRG� FRRUGLQDWLRQ� RI�SODQQLQJ� DQG� H[HFXWLRQ� LQ� WKLV� UHJDUG�� � 6RPH� H[SHUWV� VXJJHVWHG� WKDW� QDWLRQDO� FRRUGLQDWLQJ�FRPPLWWHHV�LQYROYLQJ�DOO�DFWRUV�LQ�SRSXODWLRQ�DFWLYLWLHV�DV�KDV�EHHQ�RUJDQL]HG�E\�:+2�LQ�7RJR�ZRXOG�OHDG�WR�JUHDWHU�HIIHFWLYHQHVV���
$W�VRPH�MXQFWXUH�ZH�VKRXOG�H[SHFW�QDWLRQDO�OHDGHUVKLS�RI�WKLV�SURFHVV�WR�DSSURSULDWHO\�VXSSODQW�H[SDWULDWH�SODQQLQJ�DQG�WKDW�DOO�DFWLYH�GRQRUV�LQ�D�FRXQWU\�ZRXOG�FRRUGLQDWH�WKHLU�SODQQLQJ�ZLWK�D�³FDUWH�VDQLWDLUH´���KHDOWK�³PDS´��GHYHORSHG�E\�WKH�JRYHUQPHQW�DQG�ORFDO�SULYDWH�OHDGHUVKLS���7KH�JRDO� RI� ³LQWHJUDWHG� GHYHORSPHQW´�PD\� QRW� EH� DV� DFKLHYDEOH� LQ� D� UHJLRQDO�PRGHO� DV� FRQWUDVWHG�ZLWK� WKH� VXFFHVV�RI� WKH�)+$�SURJUDP��ZKLFK LV�GLUHFWHG�RQO\� WRZDUG�3+1�SURJUDPV��6WUDWHJLF�2EMHFWLYHV� LQ� WKH� PLVVLRQ�EDVHG� SURJUDPV� RIWHQ� LQFOXGH� PHDVXUHV� DLPHG� DW� LPSURYLQJ� WKH�HFRQRPLF� DQG� HGXFDWLRQDO� VWDWXV� RI� ZRPHQ� WKDW� LV� FOHDUO\� UHODWHG� WR� XWLOL]DWLRQ� RI� PRGHUQ�PHWKRGV�� )+$� PD\� KDYH� OHVV� VXFFHVV� LQ� JDLQLQJ� DWWHQWLRQ� DQG� FRRSHUDWLRQ� IURP� QDWLRQDO�JRYHUQPHQWV� DV� FRQWUDVWHG� WR� D� VWDQGLQJ� PLVVLRQ�� ZKRVH� SHUVRQQHO� PD\� EH� EHWWHU� NQRZQ� WR�JRYHUQPHQW�RIILFLDOV���)LQDOO\��WKH�VHUYLFHV�FRPSRQHQW�RI�)+$�KDV�DW�WLPHV�KDG�WR�SD\�WD[HV�RQ�PDWHULDOV�WKDW�LW LPSRUWV��D�FRVW�UDUHO\�LQFXUUHG�E\�PLVVLRQ�EDVHG�SURJUDPV�
2XU�DQDO\VLV�LQ�)LJXUH���VKRZHG�WKDW�WKH�FRVW�SHU�ZRPDQ�SURWHFWHG�\HDU�ZDV�VXEVWDQWLDOO\�ORZHU�DIWHU�LPSOHPHQWDWLRQ�RI�WKH�UHJLRQDOL]DWLRQ�VWUDWHJ\�E\�D�IDFWRU�RI�QHDUO\�WKUHH�WR�RQH���7KLV�LV�D�
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VWURQJ�LQGLFDWLRQ�RI�WKH�IDYRUDEOH�FRVW�HIIHFWLYHQHVV�RI�WKH�QHZ�VWUDWHJ\���:KHQ�ZH�HVWLPDWHG�WKH�DGGLWLRQDO� H[SHQGLWXUHV� WKDW� 86$,'� ZRXOG� KDYH� KDG� WR� PDNH� LQ� RUGHU� WR� DFKLHYH� HTXLYDOHQW�HVWLPDWHG� OHYHOV� RI� SUHYDOHQFH� RI� XVH� RI� FRQWUDFHSWLRQ�� ZH� IRXQG� WKDW WKH� VDYLQJV� ZHUH�DSSUR[LPDWHO\�����PLOOLRQ�SHU�\HDU�IRU�WKH�\HDUV������������DQG��������6HHQ�LQ�SHUVSHFWLYH��WKH�\HDUO\�EXGJHW�IRU�)+$�LV�RQ�WKH�RUGHU�RI�����PLOOLRQ��ZKLFK�LV�RQO\�VRPHZKDW�JUHDWHU�WKDQ�WKH�3+1�EXGJHW�RI�WKH�6HQHJDO�86$,'�PLVVLRQ�DORQH���(YHQ�DV�WKH�)+$�DSSURDFK�FOHDUO\�DSSHDUV�WR�EH� PRUH� FRVW� HIIHFWLYH�� HVVHQWLDOO\� WKH� VDPH� OHYHOV� RI� XWLOL]DWLRQ� RI� PRGHUQ� PHWKRGV� ZHUH�HVWLPDWHG� WR� KDYH� RFFXUUHG� LQ� ERWK� WKH� FRXQWULHV� SDUWLFLSDWLQJ� LQ� WKH� QHZ� VWUDWHJ\� DQG� WKH�FRPSDULVRQ� JURXS� RI� ELODWHUDO� PLVVLRQ�EDVHG� FRXQWULHV�� GHPRQVWUDWLQJ� WKDW� RYHUDOO� IDPLO\�SODQQLQJ� DFKLHYHPHQW�ZDV� YHU\� QHDUO\� HTXDO� LQ� ERWK� JURXSV�� �7KH�)+$�PRGHO� LV� VKRZQ� WR�EH�HIIHFWLYH� DQG� YHU\� FRVW�HIIHFWLYH� FRPSDUHG� WR� FRQFXUUHQW� ELODWHUDO�PLVVLRQ� SURJUDPV� DQG� SULRU�PLVVLRQ�VWDWXV�LQ�WKH�IRXU�)+$�FRXQWULHV�
$� IXUWKHU� DQDO\VLV� VRXJKW� WR� H[DPLQH� WUHQGV� LQ� 86$,'�VXSSOLHG� IDPLO\� SODQQLQJ� PHWKRGV�PHDVXUHG�LQ�³FRXSOH�\HDUV�RI�SURWHFWLRQ´��&<3����7KH�UHVXOWV�VKRZ�DQ�HUUDWLF��EXW�SRVLWLYH�WUHQG�RYHU�WKH�\HDUV�����������LQ�WKH�GLVWULEXWLRQ�RI�&<3�WR�ERWK�WKH�VWXG\�JURXS�DQG�WKH�FRPSDULVRQ�JURXS�RI� IRXU�FRXQWULHV�ZLWK�PLVVLRQV�� �$IWHU� WKH� WUDQVLWLRQ� WR� UHJLRQDOL]DWLRQ� LQ�������86$,'�&<3�LQ�WKH�)+$�FRXQWULHV�GURSSHG�VKDUSO\�ZKLOH�FRQWLQXLQJ�WR�ULVH�LQ�WKH�FRPSDULVRQ�FRXQWULHV���$�VXE�DQDO\VLV�LQ�,YRU\�&RDVW�DQG�6HQHJDO�FRQILUPHG�WKHVH�WUHQGV�HYHQ�DV�WKH�HVWLPDWHG�OHYHO�RI�&35� LQFUHDVHG� LQ� ERWK�� �7KH�*HUPDQ� DLG� RUJDQL]DWLRQ��.I:�� KDV� SOD\HG� DQ� LQFUHDVLQJ� UROH� LQ�&{WH�G¶,YRLUH�VLQFH������DQG�VXSSOLHG� WKH�FRQGRPV�QHFHVVDU\� WR�PHHW�GHPDQG�FUHDWHG�E\�8�6��VRFLDO�PDUNHWLQJ�� GHFOLQLQJ�86$,'�VXSSOLHG� FRPPRGLWLHV�ZHUH� UHSODFHG� E\� VXSSO\� IURP�RWKHU�GRQRUV��HYLGHQWO\�DQ�H[DPSOH�RI�³GRQRU�PRELOL]DWLRQ´�ZLWKLQ�WKH�UHJLRQDOL]DWLRQ�VWUDWHJ\�
$UHDV�IRU�IXUWKHU�DQDO\VHV�LQFOXGH�IDPLO\�SODQQLQJ�UHJLRQDOL]DWLRQ�VWUDWHJLHV�LQ�RWKHU�SDUWV�RI�WKH�ZRUOG��PRUH�UHILQHG�DQDO\VHV�RI�SDWWHUQV�RI�H[SHQGLWXUHV�IRU�VSHFLILF�GRPDLQV�RI�IDPLO\�SODQQLQJ��H�J��� FRPPXQLFDWLRQ�� VHUYLFHV�� SROLF\�� HYDOXDWLRQ��� H[WHQGLQJ� VLPLODU� DQDO\VHV� WR� RWKHU� SXEOLF�KHDOWK� VXE�VHFWRUV� �H�J��+,9�$,'6�� DQG� WR� RWKHU� GRPDLQV� RI� GHYHORSPHQW�� � 7KLV�PLJKW� SHUPLW�LQGHQWLILFDWLRQ� RU� EHWWHU� FRGLILFDWLRQ� RI� WKH� PRVW� VDOLHQW� VXFFHVV� �RU� IDLOXUH�� IDFWRUV� LQ�UHJLRQDOL]DWLRQ� SURJUDPV�� � :LWKLQ� WKH� ILHOG� RI� IDPLO\� SODQQLQJ� LW� ZRXOG� EH� RI� LQWHUHVW� WR�GHWHUPLQH� ZKLFK VXE�DUHDV� RI� LQYHVWPHQW� KDYH� PRVW� OLNHO\� SDLG� RII� DW� FHUWDLQ� VWDJHV� RI�GHYHORSPHQW���81)3$�DQG�-6,�*OREDO�%XUHDX�GDWD�RQ�IXQGLQJ�RI�IDPLO\�SODQQLQJ�VXE�REMHFWLYHV�DQG� PHDVXUHPHQW� RI� )DPLO\� 3ODQQLQJ� (IIRUW� �7KH� )XWXUHV� *URXS�� ,QF��� PLJKW� VXJJHVW� PRUH�HIILFLHQW�DSSURDFKHV� WR� ORQJ�WHUP�IXQGLQJ�RI� IDPLO\�SODQQLQJ�DQG�UHSURGXFWLYH�KHDOWK�� �)LQDOO\��XUEDQ�UDWKHU� WKDQ�QDWLRQDO�HVWLPDWHV�RI�SUHYDOHQFH�RI�XVH�FRXOG�EH�DQDO\WLFDOO\�SURGXFWLYH�VLQFH�WKHUH� LV� PXFK� KLJKHU� SUHYDOHQFH� DQG� PRUH� YDULDQFH� DPRQJ� XUEDQ� SRSXODWLRQV�� � ,W� LV� ZLGHO\�DFFHSWHG�WKDW�PRVW�GRQRU�IXQGLQJ�KDV�HDUOLHU��PRUH�UDSLG�LPSDFW�RQ�XUEDQ�WKDQ�UXUDO�SHRSOH���7KLV�LV�H[DFWO\�ZKDW�DOO�GLIIXVLRQ�RI� LQQRYDWLRQ�VWXGLHV�VKRZ�� �)+$�6)36�WRRN�WKH�VWUDWHJ\�IURP�LWV�LQFHSWLRQ�RI�H[SOLFLWO\�FRQFHQWUDWLQJ�RQ�XUEDQ�DUHDV���,QYHVWPHQW�RU�H[SHQGLWXUH�GDWD�RQ�VKDUH�RI�IXQGLQJ�WR�XUEDQ�DUHDV��KRZHYHU��KDV�QRW�EHHQ�FROOHFWHG�RYHU�WLPH�LQ�DQ\�RI�WKHVH�FRXQWULHV���
2XU�DQDO\VLV�VWURQJO\�VXSSRUWV�WKH�YLHZ�WKDW�WKLV�UHJLRQDOL]DWLRQ�VWUDWHJ\�KDV�EHHQ�D�VXFFHVV�IURP�WKH�SHUVSHFWLYH�RI�FRVW�HIIHFWLYHQHVV�DQG�RYHUDOO�LPSDFW���:KLOH�WKH�UHVXOWV�SHUWDLQ�VSHFLILFDOO\�WR�WKH�GRPDLQ�RI�IDPLO\�SODQQLQJ�DQG�WR�WKH�JHRJUDSKLF�DUHD�RI�:HVW�$IULFD�GXULQJ�WKH�����¶V��)+$�RIIHUV� JHQHUDOL]DEOH� IHDWXUHV� IRU� FRQVLGHUDWLRQ� E\� WKH� ODUJHU� GRQRU� FRPPXQLW\� DQG� IRU� RWKHU�GRPDLQV� RI� GHYHORSPHQW� DVVLVWDQFH�� � ,W� DSSHDUV� WKDW� D� UHODWLYHO\� VPDOO� UHJLRQDO� DGPLQLVWUDWLYH�



��

VWDII�FDQ�HIIHFWLYHO\�PDQDJH�FRPSOH[�VRFLDO�SURJUDPV�ZKHQ�FRPELQHG�ZLWK�JUHDWHU�QDWLRQDO�DQG�ORFDO� DXWRQRP\�� $IULFDQ� RUJDQL]DWLRQV� KDYH� EHHQ� HIIHFWLYH� DQG� UHOLDEOH� DV� LPSOHPHQWLQJ�DJHQFLHV�� � ,W�PD\� EH� WKDW� ELODWHUDO� GRQRUV� QHHG� QRW� GHSHQG� VR� KHDYLO\� RQ� H[SHQVLYH� GRQRU� LQ�FRXQWU\� DLG� RUJDQL]DWLRQV� DQG� PD\� DFKLHYH� HTXLYDOHQW� RU� EHWWHU� UHVXOWV� ZKHQ� ZRUNLQJ� PRUH�H[FOXVLYHO\� WKURXJK� TXDOLILHG QDWLRQDO� RUJDQL]DWLRQV�� DW� OHDVW� LQ� WKLV� VXE�VHFWRU� LQ� UHFHQW� \HDUV���7R� WKH� H[WHQW� WKDW� GRQRU� FRXQWU\� DLG� RUJDQL]DWLRQV�ZRUN� FRRSHUDWLYHO\�ZLWK� FRPPRQ�SODQQLQJ�DQG� LPSOHPHQWDWLRQ� PHFKDQLVPV� XQGHU� XQLILHG� ORFDO� PDQDJHPHQW�� FRVW� HIIHFWLYHQHVV� DQG�SUREDEO\� HIIHFWLYHQHVV� FRXOG� EH� HQKDQFHG�� � 3RVVLEO\�� ODUJH� ELODWHUDO�� PLVVLRQ�EDVHG� SURJUDPV�KDYH�EHHQ�PRVW�XVHIXO�LQ�HDUO\�VWDJHV�RI�SURJUDP�GHYHORSPHQW��EXW�DIWHU�D�ORQJ�³VHHGLQJ´�SHULRG��UHJLRQDO� SURJUDPV�PD\� EH�PRUH� HIIHFWLYH� DQG�PRUH� FRVW�HIIHFWLYH�� � 7KLV� VWXG\� VXSSRUWV�ZLGHU�DSSOLFDWLRQ�RI�WKHVH�SULQFLSOHV�DQG�FRXOG�HQFRXUDJH�86$,'�WR�ZRUN�OHVV�ZLWKLQ�QDWLRQDO��FRXQWU\�SURJUDPPLQJ�FRQWH[WV�DQG�PRUH�ZLWKLQ�ODUJHU�VXE�UHJLRQDO�IUDPHZRUNV���
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5()(5(1&(6
%DVV��)�0���³$�1HZ�3URGXFW�*URZWK�0RGHO�IRU�&RQVXPHU�'XUDEOHV�´�0DQDJHPHQW�6FLHQFH��������������������6HH�DOVR��%DVV��)�0��DQG�/HRQH��5�3����7HPSRUDO�$JJUHJDWLRQ��WKH�'DWD�,QWHUYDO�%LDV��DQG�(PSLULFDO�(VWLPDWLRQ�RI�%LPRQWKO\�5HODWLRQV�)URP�$QQXDO�'DWD��0DQDJHPHQW�6FLHQFH�������������������$QG�³%DVV�&XUYH´�ZHE�VLWHV��-XO\��������KWWS���ZZZ�LFU�FR�MS�IUHH�WDNDVLPD�GLII�EDVV�KWPO�KWWS���ZZZ�SD\VRQ�WXODQH�HGX�UHVHDUFK�(�'LII,QQRYD�GLII�SURE�KWPO�KWWS���ZZZ�XVHLW�FRP�DOHUWER[�EDVVFXUYHV�KWPO�KWWS���HOVD�EHUNHOH\�HGX�aEKKDOO�H���GLII�JLI
&ROHPDQ�-6��.DW]�,(��0HQ]HO�+���0HGLFDO�,QQRYDWLRQ��$�'LIIXVLRQ�6WXG\���,QGLDQDSROLV��,QG\��%REEV�0HUULOO�&R�������
*RUGRQ�*��)LVKHU�*/��7KH�'LIIXVLRQ�RI�0HGLFDO�7HFKQRORJLHV��&DPEULGJH��0$��%DOOLQJHU���������
*ULOLFKHV�=����+\EULG�&RUQ��$Q�([SORUDWLRQ�LQ�WKH�(FRQRPLFV�RI�7HFKQLFDO�&KDQJH���(FRQRPHWULFD�������������� �������
*UXEOHU��$UQXOI����7LPH�IRU�D�&KDQJH��2Q�WKH�3DWWHUQV�RI�'LIIXVLRQ�RI�,QQRYDWLRQ��LQ�7HFKQRORJLFDO�7UDMHFWRULHV�DQG�WKH�+XPDQ�(QYLURQPHQW���-HVVH�+��$XVXEHO�DQG�+��'DOH�/DQJIRUG��(GLWRUV��1DWLRQDO�$FDGHP\�RI�(QJLQHHULQJ��1DWLRQDO�$FDGHP\�3UHVV��������SS�������
-RKQ�6QRZ��,QF���3RSXODWLRQ��+HDOWK�DQG�1XWULWLRQ�3URMHFWV�'DWDEDVH��33'��������������DQG�1(:9(51�GDWDEDVH��)DPLO\�3ODQQLQJ�/RJLVWLFV�0DQDJHPHQW��$UOLQJWRQ�9$���
0LWFKHOO��0DUF�'���/LWWOHILHOG��-RDQ��DQG�*XWWHU��6X]DQQH���³&RVWLQJ�RI�5HSURGXFWLYH�+HDOWK�6HUYLFHV�´�,QWHUQDWLRQDO�)DPLO\�3ODQQLQJ�3HUVSHFWLYHV�����������6XSSOHPHQW��6��±6���	�6��
1DWLRQDO�$FDGHP\�RI�6FLHQFHV����7KH�5ROH�RI�'LIIXVLRQ�3URFHVVHV�LQ�)HUWLOLW\�&KDQJH�LQ�'HYHORSLQJ�&RXQWULHV���&RPPLVVLRQ�RQ�%HKDYLRUDO�DQG�6RFLDO�6FLHQFHV�DQG�(GXFDWLRQ��&RPPLWWHH�RQ�3RSXODWLRQ��1DWLRQDO�5HVHDUFK�&RXQFLO�������
2UJDQL]DWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW �2(&'���,QWHUQDWLRQDO�'HYHORSPHQW�6WDWLVWLFV��&UHGLWRU�5HSRUWLQJ�6\VWHP��2'$�DQG�2$�&RPPLWPHQWV��,QGLYLGXDO�)LQDQFLDO�7UDQVDFWLRQV��������������,'6�&'�520��3DULV��0D\������
3RWWV��0DOFROP��:DOVK��-XOLD��0F$QLQFK��-DQD��0L]RJXFKL��1REXNR��DQG�:DGH��7LPRWK\�-���³3D\LQJ�IRU�5HSURGXFWLYH�+HDOWK�&DUH��:KDW�,V�1HHGHG��DQG�:KDW�,V�$YDLODEOH"´��,QWHUQDWLRQDO�)DPLO\�3ODQQLQJ�3HUVSHFWLYHV�����������6XSSOHPHQW���6��±6����
5RGULJXH]��*HUPDQ�	�$UDYHQD��5LFDUGR��³6RFLR�HFRQRPLF�)DFWRUV�DQG�WKH�7UDQVLWLRQ�WR�/RZ�)HUWLOLW\�LQ�/HVV�'HYHORSHG�&RXQWULHV��$�&RPSDUDWLYH�$QDO\VLV��LQ�'HPRJUDSKLF�DQG�+HDOWK�6XUYH\V�:RUOG�&RQIHUHQFH��$XJ��������:DVKLQJWRQ��'&��3URFHHGLQJV��9RO�,��SS�������

http://www.icr.co.jp/free/takasima/diff/bass.html
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5RJHUV��(YHUHWW�0���'LIIXVLRQ�RI�,QQRYDWLRQV���WK (G���7KH�)UHH�3UHVV��1HZ�<RUN��1HZ�<RUN�������
6WHZDUW��-RKQ�)���6WHFNORY��*X\��DQG�$GHZX\L��$OIUHG���³)DPLO\�3ODQQLQJ�3URJUDP�6WUXFWXUH�DQG�3HUIRUPDQFH�,Q�:HVW�$IULFD�´�,QWHUQDWLRQDO�)DPLO\�3ODQQLQJ�3HUVSHFWLYHV�����������6XSSOHPHQW��6��±6����
5RVV��-RKQ�DQG�0DXOGLQ��3DUNHU���³)DPLO\�3ODQQLQJ�3URJUDPV��(IIRUWV�DQG�5HVXOWV�������������6WXGLHV�LQ�)DPLO\�3ODQQLQJ��0D\�-XQH���������������������
7DQWFKRX��-XVWLQH�DQG�:LOVRQ��(OOHQ���32/,&<�2FFDVLRQDO�3DSHU�1R�����3RVW�&DLUR�5HSURGXFWLYH�+HDOWK�3ROLFLHV�DQG�3URJUDPV��$�6WXG\�RI�)LYH�)UDQFRSKRQH�$IULFDQ�&RXQWULHV��������DQG�$XJXVW������ 3ROLF\�3URMHFW�7KH�)XWXUHV�*URXS��,QWHUQDWLRQDO��:DVKLQJWRQ�'&�
81'3��8QLWHG�1DWLRQV�'HYHORSPHQW�3URJUDP���+XPDQ�'HYHORSPHQW�5HSRUW��������1HZ�<RUN��81'3��������7HFKQLFDO�QRWH����>'HVFULEHV�FDOFXODWLRQ�RI�*',�@���
81'3��8QLWHG�1DWLRQV�'HYHORSPHQW�3URJUDP���+XPDQ�'HYHORSPHQW�5HSRUW��������1HZ�<RUN��81'3���������>3URYLGHV�WKH�GDWD�WR�H[DPLQH�WKH�UHODWLRQ�RI�*',�DQG�&35�@86$,'��%XUHDX�IRU�$IULFD��$QQXDO�3URJUDP�6XPPDULHV��9ROXPHV������WKURXJK��������
86$,'��%XUHDX�IRU�0DQDJHPHQW��2IILFH�RI�%XGJHW��DQQXDO��/DERU�&RVWV���/&��YROXPHV�������������$OVR��DQQXDO�%XUHDX�IRU�$IULFD�86$,'�PLVVLRQ�2(�%XGJHW�5HSRUWV���
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$11(;�$��.(<�)$0,/<�3/$11,1*�'$7$�,1�678'<�&28175,(6
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7DEOH�$����2YHUVHDV�'HYHORSPHQW�$VVLVWDQFH�IRU�3RSXODWLRQ�DQG�)DPLO\�3ODQQLQJ����SDJHV��������������������������������������������������������������������������������(VWLPDWHG�([SHQGLWXUHV�DQG�3UHYDOHQFH�RI�8VH�RI�0RGHUQ�0HWKRGV�LQ�(LJKW�:HVW�$IULFDQ�&RXQWULHV������ �����
��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ���� ����

<HDU &RXQWU\
86$,'�*��&HQWUDO��3URJUDPV

86$,'�$)5��0LVVLRQ�5HJ��3URJUDPV
$)5�2SHUDWLQJ�([SHQVH�)3�$WWULEXWLRQV

7RWDO�86$,'�)3
1RQ�86$,'�2(&'�)3

7RWDO�2'$�IRU�)3
86$,'���RI�7RWDO�)3�2'$

0LVVLRQ�)+$�6WDWXV
��:RPHQ������������

)LWWHG��$GMXVWHG�&35
)LWWHG��$GMXVWHG�/RJLVWLF�&35

:RPHQ�3URWHFWHG�<HDUV���� %XUNLQD�)DVR ��� ��� ��� ���� ��� ���� ���� � ���� ���� ����� ���������� &DPHURRQ ��� ���� ��� ���� ��� ���� ���� � ���� ���� ����� ���������� &{WH�G
,YRLUH ���� �� ��� ���� ��� ���� ���� � ���� ���� ����� ���������� 7RJR ��� �� �� ��� ��� ��� ���� � ���� ���� ����� ���������� *KDQD ���� ��� ��� ���� ���� ���� ���� � ���� ���� ����� ���������� *XLQHD ��� �� ��� ��� ��� ��� ���� � ���� ���� ����� ���������� 0DOL ��� ��� ��� ���� ��� ���� ���� � ���� ���� ����� ���������� 6HQHJDO ��� ��� ��� ���� ��� ���� ���� � ��� ���� ����� ���������� %XUNLQD�)DVR ��� ��� 157 ���� ��� ���� ���� � ���� ���� ����� ���������� &DPHURRQ ���� ��� 76 ���� ��� ���� ���� � ���� ���� ����� ���������� &{WH�G
,YRLUH ���� ��� 167 ���� ��� ���� ���� � ���� ���� ����� ���������� 7RJR ���� �� 90 ���� ��� ���� ���� � ���� ���� ����� ���������� *KDQD ���� ��� 402 ���� ���� ���� ���� � ���� ���� ����� ���������� *XLQHD ��� �� 255 ��� ��� ��� ���� � ���� ���� ����� ���������� 0DOL ���� ��� 170 ���� ��� ���� ���� � ���� ���� ����� ���������� 6HQHJDO ��� ��� 431 ���� ��� ���� ���� � ��� ���� ����� ���������� %XUNLQD�)DVR ���� ��� 156 ���� ��� ���� ���� � ���� ���� ����� ���������� &DPHURRQ ���� ���� 134 ���� ��� ���� ���� � ���� ���� ����� ���������� &{WH�G
,YRLUH ���� ���� 151 ���� ��� ���� ���� � ���� ���� ����� ���������� 7RJR ���� ��� 46 ���� ��� ���� ���� � ���� ���� ����� ����������� *KDQD ��� ���� 551 ���� ���� ���� ���� � ���� ���� ����� ���������� *XLQHD ��� ��� 261 ���� ��� ���� ���� � ���� ���� ����� ���������� 0DOL ���� ��� 126 ���� ��� ���� ���� � ���� ���� ����� ���������� 6HQHJDO ���� ���� 429 ���� ��� ���� ���� � ��� ���� ����� ���������� %XUNLQD�)DVR ���� ��� 89 ���� ��� ���� ���� � ���� ���� ����� ����������� &DPHURRQ ���� ���� 133 ���� ��� ���� ���� � ���� ���� ����� ���������� &{WH�G
,YRLUH ���� ���� 173 ���� ��� ���� ���� � ���� ���� ����� ����������� 7RJR ���� ��� 51 ���� ��� ���� ���� � ���� ���� ����� ����������� *KDQD ���� ���� 567 ���� ��� ���� ���� � ���� ���� ����� ���������� *XLQHD �� ��� 283 ��� ��� ���� ���� � ���� ���� ����� ���������� 0DOL ���� ��� 131 ���� ��� ���� ���� � ���� ���� ����� ������



��

7DEOH�$����2YHUVHDV�'HYHORSPHQW�$VVLVWDQFH�IRU�3RSXODWLRQ�DQG�)DPLO\�3ODQQLQJ����SDJHV��������������������������������������������������������������������������������(VWLPDWHG�([SHQGLWXUHV�DQG�3UHYDOHQFH�RI�8VH�RI�0RGHUQ�0HWKRGV�LQ�(LJKW�:HVW�$IULFDQ�&RXQWULHV������ �����
���� 6HQHJDO ���� ���� 439 ���� ��� ���� ���� � ��� ���� ����� ���������� %XUNLQD�)DVR ���� ��� ��� ���� ��� ���� ���� � ���� ���� ����� ����������� &DPHURRQ ���� ���� ��� ���� ��� ���� ���� � ���� ���� ����� ���������� &{WH�G
LYRLUH ���� ���� ��� ���� ��� ���� ���� � ���� ���� ����� ����������� 7RJR ���� ��� �� ���� ��� ���� ���� � ���� ���� ����� ����������� *KDQD ���� ���� ��� ���� ��� ���� ���� � ���� ���� ����� ���������� *XLQHD ��� ��� ��� ���� ��� ���� ���� � ���� ���� ����� ���������� 0DOL ���� ���� ��� ���� ��� ���� ���� � ���� ���� ����� ���������� 6HQHJDO � ���� ��� ���� ��� ���� ���� � ��� ���� ����� ���������� %XUNLQD�)DVR ���� ��� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� &DPHURRQ ���� ���� ��� ���� ��� ���� ���� � ���� ���� ����� ���������� &{WH�G
,YRLUH ���� ���� �� ���� ��� ���� ���� � ���� ���� ����� ����������� 7RJR ���� ��� �� ���� �� ���� ���� � ���� ���� ����� ����������� *KDQD ���� ���� ��� ����� ��� ����� ���� � ���� ���� ����� ���������� *XLQHD ��� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ���������� 0DOL ���� ���� ��� ���� ��� ���� ���� � ���� ���� ����� ����������� 6HQHJDO ���� ���� ��� ���� ��� ���� ���� � ��� ���� ����� ���������� %XUNLQD�)DVR ���� ��� �� ���� ���� ���� ���� � ���� ���� ����� ����������� &DPHURRQ ��� ���� �� ���� ���� ���� ���� � ���� ���� ����� ����������� &{WH�G
,YRLUH ���� ���� �� ���� ���� ���� ���� � ���� ���� ����� ����������� 7RJR ���� ���� �� ���� �� ���� ���� � ���� ���� ����� ����������� *KDQD ���� ���� ��� ����� �� ����� ���� � ���� ���� ����� ���������� *XLQHD ��� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� 0DOL ���� ���� ��� ���� ��� ���� ���� � ���� ���� ����� ����������� 6HQHJDO ���� ���� ��� ���� ��� ���� ���� � ��� ���� ����� ���������� %XUNLQD�)DVR ���� ��� �� ���� ���� ���� ���� � ���� ���� ����� ����������� &DPHURRQ ���� ��� �� ���� ���� ���� ���� � ���� ���� ����� ����������� &{WH�G
,YRLUH ���� ���� �� ���� ���� ���� ���� � ���� ���� ����� ����������� 7RJR ���� ���� �� ���� ��� ���� ���� � ���� ���� ����� ����������� *KDQD ���� ���� ��� ����� ��� ����� ���� � ���� ���� ����� ���������� *XLQHD ��� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� 0DOL ���� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� 6HQHJDO ���� ���� ��� ���� ��� ���� ���� � ��� ���� ����� ���������� %XUNLQD�)DVR ��� ��� �� ���� ���� ���� ���� � ���� ����� ����� ����������� &DPHURRQ ��� ���� �� ���� ���� ���� ���� � ���� ���� ����� ����������� &{WH�G
,YRLUH ��� ��� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� 7RJR ���� ���� �� ���� ��� ���� ���� � ���� ���� ����� �������
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7DEOH�$����2YHUVHDV�'HYHORSPHQW�$VVLVWDQFH�IRU�3RSXODWLRQ�DQG�)DPLO\�3ODQQLQJ����SDJHV��������������������������������������������������������������������������������(VWLPDWHG�([SHQGLWXUHV�DQG�3UHYDOHQFH�RI�8VH�RI�0RGHUQ�0HWKRGV�LQ�(LJKW�:HVW�$IULFDQ�&RXQWULHV������ �����
���� *KDQD ���� ���� ��� ����� ��� ����� ���� � ���� ���� ����� ���������� *XLQHD �� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� 0DOL ��� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� 6HQHJDO ��� ���� ��� ���� ��� ���� ���� � ��� ���� ����� ���������� %XUNLQD�)DVR ���� ��� �� ���� ���� ���� ���� � ���� ����� ����� ����������� &DPHURRQ ��� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� &{WH�G
,YRLUH �� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� 7RJR ���� ��� �� ���� ��� ���� ���� � ���� ����� ����� ����������� *KDQD ���� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ���������� *XLQHD ��� ���� ��� ���� ���� ���� ���� � ���� ���� ����� ����������� 0DOL ��� ���� ��� ���� ���� ���� ���� � ���� ����� ����� ����������� 6HQHJDO ��� ���� ��� ���� ��� ���� ���� � ��� ���� ����� ������
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7RWDO�3+1�3URJ�2(���� %XUNLQD�)DVR 0LVVLRQ ����� ����� ����� ��� ��� ��� ����� ���� � � ��� �� ��� ��������� &DPHURRQ 0LVVLRQ ������ ������ ����� ��� ����� ����� ����� ���� � � ��� �� ��� ��������� &{WH�G
,YRLUH 0LVVLRQ ������ ����� ��� �� � � ��� ���� � � ��� �� ��� ������� *KDQD 0LVVLRQ ������ ������ � � � � � ���� � � ��� �� ��� ������� *XLQHD 0LVVLRQ ����� ������ � � � � � ���� � � ��� �� ��� ������� 0DOL 0LVVLRQ ����� ������ ����� � ����� ����� ����� ���� � � ��� �� ��� ��������� 6HQHJDO 0LVVLRQ ����� ������ � � ��� � ��� ���� � � ��� �� ��� ��������� 7RJR 0LVVLRQ ����� ����� � � ��� � ��� ���� � � ��� �� ��� ��������� %XUNLQD�)DVR 0LVVLRQ ����� ����� ��� ��� ��� ����� ����� ���� � � ��� �� ��� ��������� &DPHURRQ 0LVVLRQ ������ ������ ��� ��� ����� ����� ����� ���� � � ��� �� ��� ��������� &{WH�G
,YRLUH 0LVVLRQ ������ ����� ����� ��� ��� �� ����� ���� � � ��� �� ��� ��������� *KDQD 0LVVLRQ ������ ������ ������ ����� ��� � ������ ���� � � ��� �� ��� ���������� *XLQHD 0LVVLRQ ����� ������ ��� � � � ��� ���� � � ��� �� ��� ��������� 0DOL 0LVVLRQ ����� ������ ����� � ����� ����� ������ ���� � � ��� �� ��� ���������� 6HQHJDO 0LVVLRQ ����� ������ ����� �� ��� ��� ����� ���� � � ��� �� ��� ��������� 7RJR 0LVVLRQ ����� ����� � � ����� ��� ����� ���� � � ��� �� ��� ��������� %XUNLQD�)DVR 0LVVLRQ ����� ����� ��� ��� ��� ��� ����� ���� � � ��� �� ��� ��������� &DPHURRQ 0LVVLRQ ������ ������ ����� ��� ����� ����� ����� ���� � � ��� �� ��� ��������� &{WH�G
,YRLUH 0LVVLRQ ������ ����� ����� ��� ��� ��� ����� ���� � � ��� �� ��� ��������� *KDQD 0LVVLRQ ������ ������ ����� ��� ��� ��� ����� ���� � � ��� �� ��� ��������� *XLQHD 0LVVLRQ ����� ������ ����� ��� ��� ��� ����� ���� � � ��� �� ��� ��������� 0DOL 0LVVLRQ ����� ������ ��� � ��� ��� ����� ���� � � ��� �� ��� ��������� 6HQHJDO 0LVVLRQ ����� ������ ����� ��� ����� ��� ����� ���� � � ��� �� ��� ��������� 7RJR 0LVVLRQ ����� ����� ����� ��� ����� ��� ����� ���� � � ��� �� ��� �����
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7DEOH�$����86$,'�$IULFD�%XUHDX�3URJUDP�<HDU�)XQGLQJ�(VWLPDWHV��2<%���$IULFD�%XUHDX�3HUVRQQHO�$VVLJQPHQWV��DQG�86$,'�&RVW�(VWLPDWHV��� (LJKW�:HVW�$IULFDQ�&RXQWULHV�������± ��������SDJHV����� 6HQHJDO 0LVVLRQ ����� ������ ����� ����� ����� ����� ����� ���� � � ��� �� ��� ��������� %XUNLQD�)DVR 0LVVLRQ ����� ����� ����� �� ��� ��� ����� ���� � � ��� �� ��� ��������� &DPHURRQ 0LVVLRQ ������ ����� ����� ����� ����� � ����� ���� � � ��� �� ��� ��������� &{WH�G¶LYRLUH 0LVVLRQ ������ ����� ����� ��� ��� ��� ����� ���� � � ��� �� ��� ��������� *KDQD 0LVVLRQ ������ ������ ����� ����� ����� ����� ������ ���� � � ��� �� ��� ���������� *XLQHD 0LVVLRQ ����� ������ ����� �� ��� ��� ����� ���� � � ��� �� ��� ��������� 0DOL 0LVVLRQ ����� ������ ����� ��� ����� ��� ����� ���� � � ��� �� ��� ��������� 7RJR 0LVVLRQ ����� � � �� ��� ��� ��� ���� � � ��� �� ��� ������� %XUNLQD�)DVR 0LVVLRQ ������ ����� ��� ��� ��� ��� ����� ���� � � ��� �� ��� ��������� &DPHURRQ 5HJLRQDO ������ � �� � � � �� ���� � � ��� �� ��� ������� &{WH�G
,YRLUH 5HJLRQDO ������ � � � �� ��� ��� ���� � � ��� �� ��� ������� *KDQD 0LVVLRQ ������ ������ ����� ����� ����� ��� ������ ���� � � ��� �� ��� ���������� *XLQHD 0LVVLRQ ����� ������ ����� ����� ��� ��� ����� ���� � � ��� �� ��� ��������� 0DOL 0LVVLRQ ����� ������ ����� ����� ����� ��� ������ ���� � � ��� �� ��� ���������� 6HQHJDO 0LVVLRQ ����� ������ ����� ����� ����� ��� ����� ���� � � ��� �� ��� ��������� 7RJR 0LVVLRQ ����� ����� ����� � � ��� ����� ���� � � ��� �� �� ��������� %XUNLQD�)DVR 5HJLRQDO ������ � ��� ��� ��� ��� ����� Q�D� � � ��� �� � ��������� &DPHURRQ 5HJLRQDO ������ � ��� ��� ����� ��� ����� Q�D� � � ��� �� � ��������� &{WH�G
,YRLUH 5HJLRQDO ������ � �� ��� ��� ��� ����� Q�D� � � ��� �� � ��������� *KDQD 0LVVLRQ ������ ������ ����� ����� ����� � ����� ���� � � ��� �� ��� ��������� *XLQHD 0LVVLRQ ����� ������ ��� ��� ��� ��� ����� ���� � � ��� �� ��� ��������� 0DOL 0LVVLRQ ����� ������ ����� ����� ����� ��� ������ ���� � � ��� �� ��� ���������� 6HQHJDO 0LVVLRQ ����� ������ ����� ����� ����� ��� ����� ���� � � ��� �� ��� ��������� 7RJR 5HJLRQDO ����� � ��� ��� ��� �� ����� Q�D� � � ��� � � ��������� )+$�:&$ 5HJLRQDO � ������ ����� ����� ����� ��� ������ ���� � � ��� �� ��� ���������� %XUNLQD�)DVR 5HJLRQDO ������ ����� ��� ��� ��� �� ��� ���� � � ��� � � ������� &DPHURRQ 5HJLRQDO ������ ��� ����� ��� ��� �� ����� ���� � � ��� � � ���������¶, &{WH�G
,YRLUH 5HJLRQDO ������ ��� ����� ��� ��� �� ����� ���� � � ��� � � �����
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7DEOH�$����86$,'�$IULFD�%XUHDX�3URJUDP�<HDU�)XQGLQJ�(VWLPDWHV��2<%���$IULFD�%XUHDX�3HUVRQQHO�$VVLJQPHQWV��DQG�86$,'�&RVW�(VWLPDWHV��� (LJKW�:HVW�$IULFDQ�&RXQWULHV�������± ��������SDJHV����� *KDQD 0LVVLRQ ������ ������ ����� ��� ��� � ����� ���� � � ��� �� ��� ��������� *XLQHD 0LVVLRQ ����� ������ ����� �� ��� � ����� ���� � � ��� �� ��� ��������� 0DOL 0LVVLRQ ����� ������ ����� ��� ����� �� ����� ���� � � ��� �� ��� ��������� 6HQHJDO 0LVVLRQ ����� ������ ����� ��� ����� � ����� ���� � � ��� �� ��� ��������� 7RJR 5HJLRQDO ����� ��� ��� ��� �� �� ��� ���� � � ��� � � ������� )+$�:&$ 5HJLRQDO � ����� ����� ��� ��� ��� ����� ���� � � ��� �� ��� ��������� %XUNLQD�)DVR 5HJLRQDO ������ � ����� ��� ��� ��� ����� Q�D� � � ��� � � ��������� &DPHURRQ 5HJLRQDO ������ � ����� ��� ��� ��� ����� Q�D� � � ��� � � ��������� &{WH�G
,YRLUH 5HJLRQDO ������ � ����� ��� ��� ��� ����� Q�D� � � ��� � � ��������� *KDQD 0LVVLRQ ������ ������ ����� ����� ����� ��� ������ ���� � � ��� �� ����� ���������� *XLQHD 0LVVLRQ ����� ����� ����� ����� ����� ��� ����� ���� � � ��� �� ��� ��������� 0DOL 0LVVLRQ ����� ������ ����� ����� ����� ����� ������ ���� � � ��� �� ��� ���������� 6HQHJDO 0LVVLRQ ����� ������ ����� ��� ����� � ����� ���� � � ��� �� ����� ��������� 7RJR 5HJLRQDO ����� � ��� ��� ��� ��� ����� Q�D� � � ��� � � ��������� )+$�:&$ 5HJLRQDO � ������ ����� ����� ����� ����� ������ ���� � � ��� �� ��� ���������� %XUNLQD�)DVR 5HJLRQDO ������ � ����� ��� ��� �� ����� Q�D� � � ��� � � ��������� &DPHURRQ 5HJLRQDO ������ � ����� ��� ��� ��� ����� Q�D� � � ��� � � ��������� &{WH�G
,YRLUH 5HJLRQDO ������ � ����� ��� ��� ��� ����� Q�D� � � ��� � � ��������� *KDQD 0LVVLRQ ������ ������ ����� ����� ����� ��� ������ ���� � � ��� �� ����� ���������� *XLQHD 0LVVLRQ ����� ������ ����� ����� ����� � ����� ���� � � ��� �� ��� ��������� 0DOL 0LVVLRQ ������ ������ ����� ����� ����� ����� ������ ���� � � ��� �� ��� ���������� 6HQHJDO 0LVVLRQ ����� ������ ����� ��� ����� � ����� ���� � � ��� �� ��� ��������� 7RJR 5HJLRQDO ����� � ��� ��� ��� �� ����� Q�D� � � ��� �� � ��������� )+$�:&$ 5HJLRQDO � ������ ����� ����� ����� ��� ������ ���� � � ��� �� ��� ���������� )+$�:&$ 5HJLRQDO � ������ ����� ����� ����� ��� ������ ���� � � ��� �� ��� ���������� *KDQD 0LVVLRQ ������ ������ ����� ����� ����� ��� ������ ���� � � ��� �� ��� ���������� *XLQHD 0LVVLRQ ����� ������ ����� ����� ����� � ����� ���� � � ��� �� ����� ��������� 0DOL 0LVVLRQ ������ ������ ����� ����� ����� � ����� ���� � � ��� �� ��� ������
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7DEOH�$����86$,'�$IULFD�%XUHDX�3URJUDP�<HDU�)XQGLQJ�(VWLPDWHV��2<%���$IULFD�%XUHDX�3HUVRQQHO�$VVLJQPHQWV��DQG�86$,'�&RVW�(VWLPDWHV��� (LJKW�:HVW�$IULFDQ�&RXQWULHV�������± ��������SDJHV����� 6HQHJDO 0LVVLRQ ����� ������ ����� ����� ����� � ������ ���� � � ��� �� ��� ���������� %XUNLQD�)DVR 5HJLRQDO ������ � ����� ��� ��� ��� ����� Q�D� � � ��� �� � �����
1999 Cameroon Regional 15,450 0 1,580 868 892 168 3,508 n.a. 0 0 3,508

1999 Côte d'Ivoire Regional 15,848 0 1,635 897 922 174 3,628 n.a. 0 0 3,628

1999 Togo Regional 5,048 0 520 285 293 55 1,153 n.a. 0 0 1,153
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)DPLO\�+HDOWK� DQG�$,'6�3UHYHQWLRQ� LQ�:HVW� DQG�&HQWUDO�$IULFD� LV� IXQGHG�E\�86$,'
V�5HJLRQDO�(FRQRPLF�'HYHORSPHQW�6HUYLFHV�2IILFH��5('62�:&$��

������������������������������������������������������������������������������������
2SHUDWLRQV�DQG�$SSOLHG�5HVHDUFK��25��DLPV�WR�LPSURYH�WKH�HIIHFWLYHQHVV�DQG�HIILFLHQF\�RI�UHSURGXFWLYH�KHDOWK�VHUYLFH�GHOLYHU\�SURJUDPV�E\��

x ,GHQWLI\LQJ�SUREOHPV�DIIHFWLQJ�WKH�SHUIRUPDQFH�RI�VHUYLFH�GHOLYHU\�SURJUDPV�
x 7HVWLQJ�VWUDWHJLHV�IRU�UHVROYLQJ�SUREOHPV�
x 3URSRVLQJ�VROXWLRQV�WR�EH�DSSOLHG�8QGHU� WKH� GLUHFWLRQ� RI�7XODQH�8QLYHUVLW\�� WKH�25� WHDP�SODQV� WR� UHLQIRUFH� WKH� WHFKQLFDO�FDSDFLW\�LQ�UHVHDUFK�DQG�,QIRUPDWLRQ�7HFKQRORJ\�RI�LWV�$IULFDQ�SDUWQHU�LQVWLWXWLRQV��,Q�LWV�UROH�RI�VXSSRUWLQJ�WKH�6)36�SURMHFW�DV�D�ZKROH�WKURXJK�WKH�0	(�0,6 XQLW��7XODQH�LV�DOVR�

http://payson.tulane.edu/sfps/monitoring_and_evaluation.html
maito:elk@sfps.or.ci
http://payson.tulane.edu/payson/search.htm
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UHVSRQVLEOH� IRU� PRQLWRULQJ� DQG� HYDOXDWLQJ� WKH� SURMHFW� SURJUHVV� DQG� SHUIRUPDQFH�LQGLFDWRUV�� GHYHORSLQJ� DQG� LPSOHPHQWLQJ� HIIHFWLYH� UHJLRQDO� DQG� FRXQWU\� 0DQDJHPHQW�,QIRUPDWLRQ� 6HUYLFHV� DQG� IRU� WKH� GLVVHPLQDWLRQ� RI� SURMHFW� UHVXOWV� WKURXJK� UHJXODU�UHSRUWLQJ�
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